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^ (54) Title: PYRA20LECARBOXAMIDE INSECTrCIDES 

^ A J (57) Abstract: This invention provides compounds of Fbnnula (I), N-oxidcs and salts thereof wherein: A 

^ ^^V^ is O or S; B is a phenyl ring or a pyridine ring, each ring optionally substituted with 1 to 5 R; J is a pyrazole 

^ I (I) or a pyrrole heterocyclic ring system as defined herein; and; R* is H; or Ci-Cg alkyl, Ci-Q alkenyl, Ci-Q 

2 alkynyl or C3-C6 cycloalkyl each optionaDy substituted with one or more substituents selected from the 

^ BT R1 group consisting of halogen, CN, NO2, hydroxy. C1-C4 alkoxy. C1-C4 alkylthio, Ci-Q alkylsulfinyl, Ci-Q 

2 alkylsulfonyl, C2-C4 alkoxycarbonyl, C1-C4 alkylamino, Cz-Cg dialkylamino and Cs-Q cycloalkylaminoAlso disclosed are meth- 
^ ods for controlling at least one invertebrate pest comprising contacting the invertebrate pest or its environmwit with a biologically 
Q effective amount of at least one compound of Formula I, an A^-oxide or a salt thereof (e.g., as a composition described herein). This 
invention also pertains to a composition comprising at least one compound of Formula I, an N-oxide or a salt thereof; and at least 
one additional component selected from the group consisting of a surfactant, a solid diluent and a liquid diluent 
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TITLE 

PYRAZOLECARBOXAMIDE INSECTICIDES 

BACKGROUND OF THE INVENTION 
This invention relates to certain heterocyclic amides, their TST-oxides, salts and 
5 compositions suitable for agronomic and nonagronomic uses, including those uses listed 
below, and a method of their use for controlling invertebrate pests in both agrononnc and 
nonagronomic environments. 

The control of invertebrate pests is extremely important in adiieving higji crop 
efficiency. Damage by invertebrate pests to growing and stored agronomic crops can cause 
1 0 significant reduction in productivity and thereby result in increased costs to the consumer. 
The control of invertebrate pests in forestry, greenhouse orops, omamGatals, nursery crops, 
stored food and fiber products, livestock; household, and public and animal health is also 
important Many products are commercially available for these purposes, but the need 
continues for new compounds that are more effective, lesis costly, less toxic, environmentally 
1 5 safer or have different modes of action. 

JP02129171 discloses pyrazolecarboxanilide derivatives of Formula i as insecticides 




1 

wherem, IhrougJiR^ andX^ flirou^R^ are as defined therein. 

SUMMARY OP THE INVENTION 
20 This invaition pertains to compounds of Formula I, and iVk)xides or salts thereof 



wherein 

A is O or S; 

B is a phenyl ring or a pyridine ring, each ring substituted with 1 to 5 R^; 
25 J is a pyrazole or a pyrrole heterocycUc ring system sdected from the group consisting 

of J-1, J-2, J-3, J-4, J.5 and J-6; 
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M J-5 J-6 

9 

Rl is H; or Ci-Q alkyi, C2-C6 alkemyi, €2-^6 alkynjd or C3-C6 cycloalkyi each 
optionally substituted with one or more substituents sdected from fas ffoap 
consisting of halogai, CN, NO2, hydrojqr, C1-C4 alkoxy, C1-C4 alkyithio, C1-C4 
alkyisulfin^ C1-C4 alkjdsulfbnji, C2-C4 alkoxycarbonjd, C1-C4 allqrliaminD, 
C2-Cg dialkylamino and C^-Ce cydoalkylamino; or 

Rl is C2-C6 alkylcaibonyl, C2-C6 alkoxycarbonji €2-^6 alkylaminocarbonjd, or 
CyC^ diall^laminocaibon^d; 

each R2 is independenfly selected from the group consisting of H, Ci-Cg alkjd, C2-C5 
alkenjd, C2-C6 alkynyi, C3-C6 cycloalkyi, Ci-Cg haloalkyl, C2-C6 haloalkenyl, 
C2-C6 haloalkynyl, Cj-Cg halocycloalkyl, C2-C4 cyanoalkyl, halogen, CN, NO2, 
piperidine, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkyifliio, C1-C4 
alkylsulfinyi, C1-C4 alkylsulfonyl, C1-C4 haloalkylfliio, C1-C4 haloalkylsulfinjd, 
C1-C4 haloalkyisulfonyl, C1-C4 alkjiamino, C2-C8 dialkylamino, and C3-C6 
cycloalkylamino; or 

each R2 is ind^eodoitly selected from the gcoap consisting of a phenyl, benzyl or 
phenojqr ring , each ring optionally substituted -with one or more substituents 
sdected from the group consisting of C1-C4 alkyl, C2-C4 alkenyl, C2-Ca alkynyi, 
C3-C6 cycloalkyi, C1-C4 haloalkjd, C2-C4 haloalkenyl, C2-C4 haloalkynyl, C3- 
Cg halocycloalkyl, halogen, CN, NO2, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 
alkyithio, C1-C4 alkylsulfinyi, C1-C4 alkylsulfonjd, C1-C4 alkylamino, Ca-Cg 
dialkylamino, C3-C6 cycloalkylamino, C4-C7 (alkyl)cycloa]kylamino, C2-C5 
alkoxycarbonyl, C2-C5 alkjdaminocaibonyl, and C3-C8 dialkjdaminocarbonyi; 



wo 03/106427 



PCT/DS03/18609 



3 




eadi and R'' is indepeidently selected from the groiq) consisting of H, Ci-Cg 

alkyl, C3-C6 cycloalkyi, Ci-Cg haloaDcji, halogen, CN, C1-C4 alkoxy, C1-C4 
alkjdthio, CJ-C4 haloaHcoxy and C1-C4 haloalkylthio; and 
5 R8 is H, Ci-Cg alkyl, Ci-Cg haloalkyi, C3-C6 alkenjd, C3-C6 haloalkeayl, C^-Cs 

alkyn5d, C^-Ce haloalkynjd, or C1-C4 haloalkoxy. 
This invention also pertains to a method for controlling at least one inverteferate pest 
comprising contacting tiie invertebrate pest or its environment with a hiologica]ly effective 
amount of at least one conq)oimdofForranlaI,aniV'-oxideorasaltthereof(e.g.,asa 
10 con^sition described hea:ein). This invention also relates to sudi a method vrfiejran die 
invcrtdjrate pest or its envhomnent is contacted with a biologically effective amount of at 
least one compound of Formula I, an JST-oxide or a salt thereof or with a biologically 
effective amount of a composition oon^rising at least one compound of Formula I, an AT- 
oxide or a salt Hnaeot and a biologically effective amount of at least one other biologically 
1 5 active conq>ound or agent for controlling invertebrate pests. 

This invention also pertains to a composition conpising at least one compound of 
Formula I, an AT-oxide or a salt thereof and at least one additional component selected from 
the group consisting of a surfectant, a solid diluent and a liquid dilumt This mvention also 
pertains to a composition comprising at least one compound of Formula I, an iV-oxide or a 
20 salt thereof and at least one other biologically active compound or a^ot 

DETAILS OF TOP. TNTVENTION 
In the above recitations, the term "alkyl", used either alone or in oonq)ound words sudi 
as "alkylthio" or "haloalkji" indudes straight-diain or branched alkyl, sncb as, methjd, 
ethyl, n-propyl, i-propji, or the different butyl, penlyl orhexyl isomera. "ABcenyi" indudes 
25 stndght-diain or brandied alkcnes sudi as ethenyl, l-propeayl, 2-propen3d, and the differmt 
butenyUpaitenylandhexenylisomHcs. "Alkenjd" also mdudes polyenes sudi as 
1 >propadien)d and 2,4-hexadienyL "Alkynjd" indudes strai^-diain or branched alkynes 
sudi as ethyn^ l-propynjd, 2-propynyl and the different butynyi, pentynjd and hessynji 
isomers. "Alkynji" can also include moieties comprised of multiple triple bonds such as 
30 2,5-hexadiynyL "Alkoxy" mcludes, for example, mefhoxy, ethoxy, n-propyloxy, 

isopropyloxy and the different butoxy, pentoxy and hexyioxy isomers. "Alkylthio" includes 
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branched or strai^t-diain alkylthio moieties such as methyllfaio, eihylthio, and the dififerat 
propylthio and bfutylthio isomers. "Alkylsulfinjd" includes botii eoantiomers of an 
alkyisulfinyi group. Examples of "alkylsulfinid** include CH3S(0), CH3CH2S(0), 
GH3CH2CH2S(0), (CH3)2CHS(0) and the different butyisulfinyl isomas. Examples of 

5 "alkylsulfonjd" inchide 0138(0)2, CH3CH2S(0)2, CH3CH2CH2S(0)2, (CH3)2CHS(0)2 
and the differait butylsulfonyl isomers. "Cyanoalkyi" dmotes an alkyl groitp substituted 
with one cyano groiq). Examples of "cyanoalkyi** include NCC3H2, NCCH2GH2 and 
CH3CH(CN)CH2- "Alkylamino^ "dialkjdaniino", and the like, are defined analogously to 
the above examples, '•Cycloalkyl''mchides, for example, cyclopropyl,cycto 

10 cyclopentyl, and cyclohexyl The term "cycloalkjdamino" indudes the same gfoups linked 
through a nitrogen atom such as cydopentjdamino and cyclbhexylamino. 

The term 'lietero** in connection with rings or ring systems refers to a ring or ring 
system in whidi at least one ring atom is not carbon and which can contain 1 to 
4 heteroatoms indepaidently selected fixnn flie group consisting of nitrogm, oxygen and 

15 sulfur, provided that each ring contains no more than 4 nitrogens, no more than 2 oxygens 
and no more than 2 sulfurs. The terms 'lieteroaromatic ring or ring system" and "aromatic 
fused heterobicyclic ring system" includes fully aromatic heterocycles and heterocycles in 
which at least one ring of a polycyclic ring system is aromatic (where aromatic indicates that 
the Hudcel rule is satisfied). The heteroQrclic ring or ring system can be attadied through 

20 any available carbon or nitrogen by replacement of a hydrogen on said carbon or nitrogen. 

The term *lialog€n*', either alone or in oonqK>imd words sudi as 'TialoaDqd" includes 
fluorine, chlorine, bromine or iodine. Further, when used in compound words such as 
'*haloalkyr or ^lialocycloalkjd'*, said alkjd ot cydoalkyl may be partially or fully substituted 
with halogpn atoms which may be the same or difiPerent Examples of *1ialoalkyr include 

25 F3C, CICH2, CF3CH2 and CF3CCI2. The terais "haloalkenyl", ^Tialoalkynyi", 'Tialoalkoxy", 
•Tialoalkyllhio", and the like, are defined analogously to the term ^Tialoalkyl". Examples of 
*1ialoalkenyr include (a)2C><HCH2 and CT3CT2C^ Examples of 

*1ialoalkynjl" include HteCCHa, CF3CSC, Ca3CfeC and FCH2OCCH2. Examples of 
'lialoalkoxy" include CF30, 003^2©, HCF2CH2CH2O and CF3CH2O. Examples of 

30 *1ialoalkyltbio" include 0038, CT3S, 003^28 and CICH2CH2CH2S. Examples of 

'Ixaloalkyisulfinyl" include CF3S(0), 0038(0), CF3CH28(0) and CF3CF2S(0). Examples 
of 'Tialoalkylsulfonyr inchide CF3S(0)2, 0038(0)2, 0^3^2^(0)2 and OF3CF2S(0)2. 

Examples of "alkylcarbonyi*' mclude 0(0)CH3, 0(O)0H20H20H3 and 
C(0)OH(CH3)2. Exanq>les of "alkoxycaibonjd" inchide 0H3OO(=O), CH3CH20C(=0), 

35 0H3aH20H2OC(=O), (CH3)2CHOO(=0) and the different butoxy- or pentoxycarbonyl 
isomers. Examples of "aDcjdaminocarbonyl" mclude CH3NHC(=0), CH3CH2NHC(=0), 
CH30H20H2NH0(=O), (CH3)2CHNHO(=0) and flie different butylamino- or 
pentylaminocarbonyl isomers. Examples of "dialkylaminocarbonyl" include 
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(CH3)2NC(=0), (CH3CH2)2NC(=0). CH3CH2(CH3)NC(=OX CH3CH2CH2(CH3)NC(-0) 

and (CH3)2CHN(CH3)C(=0). 

The total number of caibon atoms in a substituCTt group is indicated by the **Ci-Cj" 

prefix where i and j are numbers &om 1 to 8. For example, C1-C3 alk5dsulfonyl designates 
5 . methylsulfonjd through propjdsulfonjd; C2 aDcoxyaDcyl designates CH3OCH2; C3 

alkoxyalkyl designates, for example, CH3CH(OCH3), CH3OCH2CH2 or CH3CH2OCH2; 

and C4 alkoxyalkjd designates the vaxipus isom^ of an alkyl group substituted with an 

alkoxy groiq> containing a total of four caibon atoms, examples including 

CH3CH2CH2OCH2 and CH3CH20Cai2CH2- 
10 fii flie above recitations, when a conqK>und of Formula I is comprised of one or more 

heterocyclic rings, all sobstitaents are attached to these rings throu^ any available caibon or 

nitrogen by replacement of a hydrogen on said caibon or nitrogen. 

When a compound is substituted with a substituent bearing a subsaipt that indicates 

the number of said substituents can exceed 1, said substituents (when they ©cceed 1) are 
1 5 independently selected from the group of defined substituents. Further, when the subscript 

indicates a range, e.g. (R)i-j, then the numba* of substituents may be selected firom the 

integers between i and j inclusive. 

The term ''optionally substituted with one to three substituents'' and &e like indicates 

that one to three ofthe available positions on the group may be substituted. Whenagroup 
20 contains a substituent which can be hydrogen, for example or R^, then, when this 

substituent is taken as hydrogen, it is recognized that this is equivalent to said group being 

unsubstituted. 

Compounds of this invention can exist as one or more stereoisomers. The various 
stereoisomers include enantiomers, diastereomers, atropisomers and geometric isomers. One 

25 skilled in the art will q)preciate that one stereoisomer may be more active and/or may 
exhibit beneficial effects when amched relative to the other stereoisomei(s) or when 
separated firom the othCT stereoisomer(s). Additionally, the skilled artisan knows how to 
separate, raridb, and/or to selectively prepare said stereoisomers. Accordingly, the present 
invention comprises compounds selected fixm Formula I, JS^oxides and salts thereof. The 

30 conq)ounds ofthe invffltion can be present as a mixture of stereoisomers, individ^ 
stereoisomers, or as an optically active fi>rnL 

One skilled in the art will appredate that not all nitrogen containing heterocycles can 
fonn iVK)xides since the nitrogen requires an available lone pair for oxidation to the oxide; 
one skilled in the art will recognize those nitrogen containing hetCTocycles which can form 

35 N-oiddGs. One skilled in the art will also recognize that tertiary amines can form iST-oxides. 
Synthetic methods for the preparation of J\r-oxides of heterocycles and tertiary amines are 
very well known by one skilled in the art including the oxidation of heterocycles and tertiary 
amines with peroxy adds such as peracetic and m-chloroperbenzoic add (MCPBA), 
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hydrogen peroxide, alkjd hydroperoxides sudi as ^butyl hydroperoxide, sodium perborate, 
and dioxiranes such as dim^ydioxirane. These methods for the prq)aration of iV-oxides 
have been extensively desoibed and reviewed in the literature, see for example: 
T. L. Gildirist in Comprehensive Organic Synthesis, voL 7, pp 748-750, V. Ley, Ed., 

5 Pergamon Press; M. Tisler and B. Stanovnik in Comprehensive Heterocyclic Chemistry ^ vol. 
3, pp 18-20, A. J. Boulton and A. McKillop, Eds., Pergamon Press; M. R. Grimmrtt and 

R. T. KjseatiaAdvances in Heterocyclic Chemistry, voL 43, pp 149-161, A. R. Katritzky, 
Ed., Academic Pr^; M. Tisler and B. Stanovnik in .A/wwcay in Heterocyclic Chemistry, 
vol. 9, pp 285-291, A. R. Katritzky and A. J. Boulton, Eds., Academic Press; and 

10 G. W. H. CheesCTian and E. S. G. Weacs&jkinAdvances in Heterocyclic Chemistry, vol. 22, 
pp 390-392, A. R. Katritzky and A J. Boulton, Eds., Academic Press. 

The salts of the compounds of the invention include add-addition salts witii inorganic 
. or organic acids such as hydrobromic, hydrochloric, nitric, phosphoric, sulfuric, acetic, 
butyric, fumaric, lactic, maleic, malonic, oxalic, propionic, salicylic, tartaric, 

15 4"toluenesulfomc or valeric adds. The salts of the compounds of the invention also include 
those formed with organic bases (e.g., pyridine, ammonia, or triethylamine) or inorganic 
bases (e.g., hydrides, hydroxides, or carbonates of sodium, potassium, littiium, caldum, 
magnesium or barium) ^en the compound contains an addic group sudi as a caiboxylic 
add or phenol, hi the compositions and methods of this invention, the salts of the 

20 con[q>ounds of the invention are preferably suitable for the agronomic and/or non-agronomic 
uses desc^bed herdn. 

As noted above, B is a phenyl ring or a pyridine ring, eadi ring substituted with 1 to 5 
R2. Examples of said B rings wherein said rings are substituted with 1 to 5 R2 include the 
ring systems illustrated as B-1 to B-4 in Exhibit 1 bdow, wherein n is an integer fixnn 1 to 5 

25 and R^ is as defined above. Note that some B groups can only be substituted with less than 5 
R2 groups (e.g. B-2 through B-4 can only be substituted with 4 R^). 

Exhibit 1 

B-1 B-2 B-3 B-4 

A preferred B ring is optionally substituted phenyl. 
Of note are compounds of Formula I wherein 
30 A is O or S; 

B is aphenyl ring or a pyridine ring, eadi ting substituted with 1 to 5 R^; 
J is a pyrazole or a pyrrole heterocyclic ring system sdected fiom the grbup consisting 
of J-1, J-2, J-3, J-4, J.5 and J-6; 
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Rl is H; or C1-C5 alkyl, C2-C6 alkenyl, C2-C6 alkynyl or C3-C6 cycloalkyl each 
optionally substituted with one or more substituents selected fiom Ihe groiq) 
consisting of halogen, CN, NO2, hydroxy, CpC4 alkoxy, C1-C4 alkyithio, C1-C4 
alkyisulfinjd, C1-C4 aftylsulfonyl, C2-C4 alkoxycaibonjd, C1-C4 alkjdamino, 
C2-C8 dialk^amino and C3-C5 cycloalk^amino; or 
is C2-C6 alMcarbonyl, C2-C5 alkoxycaibonyl, C2-C6 alkylaminocarbonyl, or 
CyCg dialk^aminocarbonyl; 

each R2 is independently selected fiom the group consisting of H, Cj-Cg alkyl, C2"^6 
alkenyl, C2<J6 alkynyl, C3-C6 cycloalkyl, Ci-Cg haloalkyl, C2-C6 haloalkenyl, 
C2-C6 haloalkynyl, C3-C5 halocycloalkyl, C2-C4 cyanoalkji, halogen, CN, NO2, 
piperidine, C1-C4 alkoxy, C1-C4 haloalkoxy, C2-C4 alkoxycaibonyl, C1-C4 
alkyithio, CpC4 alkylsulfinyl, CrC4 alkylsulfonyl, C1-C4 haloalkylthio, CpC4 
haloalkylsulfinyl, C1-C4 haloalkylsulfonyl, C1-C4 alkylamino, C^Cs 
dialkylanmno, and C3-C6 cycloalkylamino; or 

each R^ is independently selected fiom the group consisting of a phenyl, benzyl or 
phenoxy ting , eadi ring optionally substituted with one or more substituents 
selected fiom the group consisting of C1-C4 alkyl, C2-C4 alkenji, C2-C4 alkynyl, 
C3-C6 cycloalkyl, C1-C4 haloalkjd, C2-C4 baloalkenyl, C2-C4 haloalkynyl, C3- 
C5 halocycloaHqd, halogen, CN, NO2, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 
alkyithio, C1-C4 alkylsulfinyl, C1-C4 alkylsulfonyl, C1-C4 alkylamino, C2-C8 
dialkylamino, C3-C5 cycloalkylamino, C4-C7 (alkyl)cycloalkylamino, C2-C5 
alkoxycarbon^ C2-C5 alkylaminocarbonyl, and C3-Cg dialkylaminocarbonyl; 
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each and R'7 is independently selected fiom tiie groiq> consisting of H, Ci-Cg alkjl, 
C3-C5 cycloalkjd, Ci-C^ haloalkyl, halogen, C3^, C1-C4 alkoxy, C1-C4 alkyithio, 
CpC4 haloalkoxy and C1-C4 haloalkjdfluo; and 
5 R8 is H, C1-C5 alkyl, CpCg haloalkyl, C^-Ce alkenyl, C3-C6 haloalkenyi, C3-C5 

alkynyl, C3-C5 haloalkynyl, or C1-C4 haloalkoxy. 
Prefened compounds for reasons of better activity and/or ease of synthesis are: 
Preferred 1 . Compounds of Fomiiila I above, and //-oxides and salts thereoi^ wherein 
JisJ-l,J-2,J-3,orJ-6. 
10 Preferred 2. Compounds Prefened 1 wherdn 
AisO; 
RlisH; 

from 1 to 3 R2 groi5)S are other than H and are indepaidently selected from 
the group consisting of C1-C5 alkjd, C1-C5 haloalkyl, C2-C4 cyanoalkji, 
15 halogen, CN, NO2, piperidine, C1-C4 alkoxy, C1-C4 haloalkoxy, C2-C4 

alkoxycarbonyi, C1-C4 alkylthio, C1-C4 alkylsulfinyi, CpC4 
alkjdsulfonyl, C1-C4 haloalkylthio, CpC4 haloalkjdsulfinyl and CpC4 
haloalkyisulfonyl; and 
at least one R^ as defined immediately above is ortho to the NR^C(=A)J 
20 moiety. 

Preferred 3. Compounds ofPreferred 2 wherein 

two R2 are ortho to the NRlC(=A)J moiety. 
Preferred 4. Compounds of Preferred 2 wherein 

R^ is H, C1-C4 alkyl, C1-C4 haloalkjd, halogen or CN; and 
25 is H, CH3, CF3, CH2CF3, CHF2, OCH2CF3, OCHF2 or halogen. 

Preferred 5. Compounds of Preferred 4 wherein 
JisJ-1; 

R6 is CI or Br, and 

R7 is halogen, OCH2CF3, OCHF2 or CF3. 
30 Piefeirede. Compounds of Preferred 4 wherem 
JisJ-2; 

R6 is CI or Br; and 
R8isCH2CF3orCHF2. 

r 
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PrefSsnred?. Q)mpotiiidsofPrefCTed4 wherdn 
J is J-3; 

R6 is a or Br, and 
R8isCH2CF3oraHF2. 
5 Preferred 8. Compoimds of Preferred 4 wherdn 
J is J-5; 

Rfi is CI or Br, and 
R8isCH2CF3orCHF2. . 
Preferred 9. Compoimds ofPieferrcd 4 wherein 
10 JisJ-6; 

Rfi is CI or Br, and 
R8isCH2CF3orCHF2. 
This invention also pertains to a composition comprising at least one compoimd of 
Formula I, an JV-oxide or a salt thereof, and at least one additional componmt selected from 
1 5 the group consisting of a surfactant, a soUd dilu^t, and a Uquid diluent This invention also 
pertains to a composition comprising at least one compound of Formula I, an AT-oxide or a 
salt tiiereof; and at least one other biologically active compound or agent The preferred 
compositions of the present invention are those which comprise the above preferred 
con^unds. 

20 This invention also potains to a method for controlling at least one invertebrate pest 

comprising contacting the inv^brate pest or its environment wi± a biologically effective 
amount of at least one compound of Formula I, an J^-oxide or a salt thereof (e.g., as a 
composition desoibed herein). This invention also relates to such ai method wherein the 
invertebrate pest or its mviionment is contacted with a biologically effective amount of at 

25 least one compound of Formula I, an iST-oxide or a salt thereof or with a biologically 

effective amount of a composition comprising at least one compound of Formula I, an iST- 
oxide or a salt thereof and a biologically effective amount of at least one other biologically 
active compound or agent for controlling invertebrate pests. The preferred mefliods of use 
are those involving the above preferred compounds and compositions. 

JO The compounds of Formula I can be prepared by one or more of flie following methods 

and variations as described in Sdiemes 1-10. The definitions of A, B, J, R^ R^, R^, R^ and 
. R8 in the compounds of Formulae I and 2-32 bdow are as d^ed above in the Summary of 
the Invention unless otherwise indicated. Compounds of Formulae la-c are subsets of the 
compounds of Formula L 

55 A typical procedure is detailed in Scheme 1 and involves coupling of an aniline or 

aminopyridine of Formula 2 with an add chloride of Formula 3 in the presence of a base to 
provide the compound of Formula la. Typical bases include amines such as triethylamine, 
diisopiopylethylamine and pyridine; other bases include hydroxides such as sodium and 
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potassium hydroxide and carbonates sudi as sodium caibonate and potassium carbonate. In 
certain instances it is useful to use polym^-si5)ported add scavragers sudi as polymer- 
bound equivalent of diisoprop>detli>damine and dimeth)4aminopyiidine, sudi as PS- 
CH2N(iPr)2, wha-ein PS is the polystyrene backbone. In a subsequent step, amides of 
5 Formula la can be converted to thioamides of Formula lb using a variety of standard tbio 
transfer reagents ii^cluding phosphorus pentasulfide and Lawesson's reag^ (i.e. 2,4-bis(4- 
methoxyphmyl)-l ,3-di1hia-2,4-diphosphetane-2,4-disulfide). 

Sdiemel 

solvent B< ^Rl 

2 3 Ia(AisO) 

Ib(AisS) 

10 As shown in SdiCTie 2, an alternate procedure for the preparation of compounds of 

Formula la involves coupling of an aniline or aminopyridine of Formula 2 with an add of 
Formula 4 in the presmce of a dehydrating agent sudi as dicyclohexylcarbodiimide (DCC). 
Polymer supported reagents are again useful here, such as polymer-bound equivalent of 
cyclohexylcarbodiimide (PS- CH2N=ON-cyclohexyi). Synthetic procedures of SchCTies 1 

1 S and 2 are only representative examples of usefiil methods for the preparation of Formula I 
compounds, as the synlhetic literature is extensive for this type of reaction. 

Scheme 2 



NH^ + ^'^5:s/^ dehydrative '^'V^ 

^ ^ 1 coupling reagent ' 

OH ► Tv^'V. 



la 



One skilled in the art will also realize that add chlorides of Formula 3 maybe prepared 
20 from adds of Formula 4 by numerous well-known methods, for example but not limited to, 

reaction of the add with dilorinating reagents sudi as oxal)d diloride and thionyl diloride. 

Anilines and aminopyridines of Formula 2 are oommerdally available or are readily 

[nrepared by numQX)us well known methods. 

Heterocyclic adds 4, where J is equal to an optionally substituted pyrazole or an 
25 optionally substituted pyrrole include those of Formula J-1 flirou^ J-6. More preferred 

analogs include the pyrazole and pyrrole adds that are substituted with as an optionally 

substituted phenyl or pyridyl. Procedures for the synthesis of representative exanq>les of 

eadi are detailed in Schemes 3-9. 
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10 



15 



20 



The synthesis of rq[}ieseDtalive pyrazole caiboxyiic adds of Fonnula 5, wUdi are 
related to Formula J-1 wherein is 2-pyridyl and attadied to the nitrogen, is ducted in 
Scheme 3. Reaction of a pyrazole 6 wifli 23-dihalopyridines of Formula 7 affords good 
yields of the l-pyrid54pyrazole 8 wifli good specificity for the desired regiodisnistry. 
Metallation of a compound of Formula 8 with lithium diisopropylamide (LDA) followed by 
quenching of the lithium salt wifli carbon dioxide affords the pyrazole adds of Formula 5. 
Additional details for these procedures are also desoibed in Examples 1 and 2. 

SdimieS 




8 5 

The starting pyrazoles 6 wherein R'^ is CT3, a or Br are known compounds. Pyrazole6 
wherein R'^ is CF3 can be prepared by litOTture procedures (/. Fluorine Chem. 1991, 55(1), 
61-70). Pyiazoles 6 wherein R^ is Q or Br can also be prq)ared by literature procedures (H. 
Rehnling^andA.Van0verstiaeten,C%em.5er. 1966, PP(10), 3350-7). A useful 
alternative method for the preparation of 6 wherein R7 is CI or Br is depicted in Scheme 4. 

Scheme 4 




1. R-Boli 



8(0)^62 



2. R70C^-€Cyt7 




TFA 



6 (R7BaorBr) 



Metallation of the sulfismojd pyrazole 9 with n-butyilithium followed by direct halogenation 
of the anion with dfher hexadiloroefhane (for being Q) or 1,2-dibromotdiachloroethane 
(for R'^ being Br) affords the halogenated derivatives 10. Removal of the sulfimoyl group 
with trifluoroacetic add (TFA) at room temperature proceeds cleanly and in good yield to 
afford the pyrazoles 6 wherem R7 is CI or Br respectively. Further experimeaital details for 
this method are described in Example 2. 

The synthesis of represratative pyrazole acids of Formula 14, which are related to 
Formula J-2 wherein is 2-pyridyi and attached to the 5 position of the pyrazole ring, is 
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depicted in Scheme 5. Reaction of the dim^jdaminojdidene ketoester of Fonnnla 12 with 
substituted hydrazines affords the pyridyipyrazoles 13. Prefored substitusits include 
alkjd and haloallqd, with trifluoroethyl especially preferred The esters 13 are conv^led to 
the adds of Formula 14 by standard hydrolysis. 
5 Schone S 




The synthesis of representative pyrazole adds of Formula 17, which are related to 
Formula J-3 wherein r5 is 2-pyridyl and attached to the 3 position of Ihe pyrazole ring as 
well as an alternative synthesis of Formula 14, is depicted in Sdieme 6. Reaction of the 

1 0 dimethylaminoyiidene ketoester of Formula 12 with hydrazine affords die pyrazole 15. 
Reaction of the pyrazole 15 with alkylating agents R^-LG (wherdn LG is a leavmg group 
sudi as halogen (e.g., Br, I), OS(0)2CH3 (melhanesulfonate), OS(0)2CF3, OS(0)2Ph-;?-CH3 
0>toluenesulfoiiate), and the like) affords amixture This 
mixture of pyrazole isomers is readily separated by diromatogr^liic methods and converted 

15 to the corresponding adds. Prefixed R^substituents include alkyl and haloalkjdgro 
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Sdieine6 




16 13 




17 14 



The synthesis of pyrrole acids of Formula 22, which are related to Formula J-4 
wherein r5 is 2-pyridyl and attached to the nitrogen of the pyrrole ring, is depicted in 

5 Sdieme 7. 3-Chloro-2-aminopyridine 19 is a known compound (see 7. HeterocycL Chem. 
1987, 24(5;, 1313-16). A convenient prq)aration of 19 fix)m2-arninopyiidine 18 involves 
protectioii, orfho-metaUation, cMorination and subsequent dqwote^ Treatment of a 
compound of Fonnula 19 with 2,5-dimefhoxytetrahydn>furan affords pyrrole 20. 
Fomiylationofpyirole 20 to the aldehyde of Formula 21 can be accomplished by using 

10 standard Vilsmder-Haackformjdation conditions. Halogenationof a bompound of Fonnula 
21 with N-halosucdnimides (NXS) occurs preferentially at the 4 position of the pyrrole ring. 
Oxidation of the halogenated aldehyde affords the pyridylpyrrole acids of Fonnula 22. The 
oxidation can be accomplished by usmg a variety of standard oxidation conditions. 
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The synthesis of pyrrole adds of Formula 28, which are related to Formula J-5 who'ein 
5 r5 is phenyl or 2-pyridyi and attached to the 2 position of the pyrrole ring, is depicted in 
Scheme 8. Cycloaddition of an all^e of Formula 25 wifli an aryl sulfonamide of Formula 
24 (see Pavri, N. P.; Trudell, M. L. /. Org. Chenu 1997, 62, KA^-l^S 1) affords the pyroline 
of Formula 26. Treatment of a pyrroline of Formula 26 with tetrabutylammonimn fluoride 
(TBAF) gives a pyrrole of Formula 27. Reaction of a pyrrole 27 with alkylating agents 
10 r8-LG (wherein LG is a leaving group as defined above) followed by hydrolysis affords a 
pyrrole add of Formula 28. 

Schemes 




The synthesis of pyrrole adds of Formula 32, whidi are related to Formula J-6 wherein 
15 r5 is 2-chlQrophenyl or 2-pyrid^ is depicted in Scheme 9. Reaction of a dnnamic ester of 
Formula 29 with tosylmethyi isocyanide 30 (TosMIC) provides a pyrrole of Formula 3 1 . For 
a leading refisrence to this method see, Xu, Z et al /. Org. Chem. 1998, 63, 5031-5041. 
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Reaction of a compound of Formula 3 1 with an alkylating ag&at of Fonnula R^-LG (wherein 
LG is a leaving groiq> as defined above) followed by hydrolysis of flie ester affords a pyrrole 
add of Formida 32. 

Scheme 9 

.a 




29 



The synthesis of pytazole amide analogs of Fonnula Ic is depicted in Scheme 10. This 
procedure takes advantage of the lithiated derivative of Formula 8. Treatment of a 
compound of Formula 8 with lithhun diisopropylamide (LDA) followed by quenching of the 
litbium salt with aryl isoqranate affords compounds of Formula Ic, a subset of the 
compounds of Formula 1. Additional details for this procedure are desatibed in Example 1. 

Sdieme 10 



1)LDA 




2)B-NCO 




8 



Ic 



It is recognized that some reagents and reaction conditions described above for 
preparing compounds of Formula I may not be compatible with certain functionalities 
present in the intermediates. In these instances, the incorporation of protection/deprotection 
sequmces or fonctional group interconversions into the synthesis will aid in obtaining the 
d«ired products. The use and choice of the protecting groups will be apparent to one skilled 
m diemical synthesis (see, for example, Greene, T. W.; Wuts, P. G. M. Protective Grmq>s in 
Organic 5yn/fterfy, 2nd ed.; Wiley: New Yoi^ One skilled in the art will recognize 
that, in some cases, after the introduction of a given reagent as it is depicted in any 
individual scheme, it may be necessary to perform additional routine synthetic stq)s not 
described in detail to complete the synthesis of compounds of Formula L One skilled in the 
art will also recognize that it may be necessary to perform a combination of the steps 
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illustrated in fhe above schemes in an order otba: dian ihat implied by the particular 
sequence presrated to prepare the compounds of Formula L 

One skilled in tiie art will also recognize fliat compounds of Formula I and the 
intranediates described hCTdn can be subjected to varioxis electrophilic, nucleophilic, 
S radical, organometallic, oxidation, and reduction reactions to add substituents or modify 
existing substituents. 

Without forther daboration, it is believed fliat one skilled in the art using the preceding 
description can utilize the present invsition to its fullest extent Tlie following Exanq>les 
are, therefore^ to be construed as merely illustrative, and not limiting of the disclosure hi any 
10 way whatsoevo*. Percentages are by weig^excq>tfi)r diromatogrq>Mc solvent ixiixtur^ 
where otherwise indicated. Parts and percentages for chromatographic solvent mixtures are 
by volume unless otherwise indicated ^HNMR spectra are reported in ppmdownfiddftom 
tetramethjdsilane; s is singlet, d is doublet, t is triplet, q is quartet, m is multiplet, 
dd is doublet of doublets, dt is doublet of triplets, brs is broad singlet 

15 EXAMPLE 1 

Preparation of ^:-f2KMoro-6-methviDhmviVl-f3-<MorD-2-pvridinv^^ 

Ig-pvrazole-S-caibnxamide 
Step A: Preparation of 3-diloro-2-r3-f trifhioromeflivlVlg-Pvrazol>l>vl1pvri 
To a mixture of 2,3-dichloropyridine (99.0 g, 0.67 mol) and 3-<trifluon)methyl)- 
20 pyrazole (83 a 0.61 mol) in dry JV,ArHiimediylformanude (300 mL) was added potasshm 
carbonate (166.0 g, 1.2 mol) and the reaction was then heated to 1 10-125 °C over 48 hours. 
The reaction was cooled to 100 °C and filtered throng Celite® diatomaceous Siter aid to 
remove solids. T/^AT-Dimethyifoxmaniide and excess dichloropyridine were removed by 
distillation at atmospheric pressure. Distillation of the product at reduced pressure (b.p. 
25 139-141 °C, 7 nim) afiforded the title compound as a clear yellow oil (1 13.4 g). 

IHNMR (CDQa) 5 6.78 (s, IH), 7.36 (t, IH), 7.93 (d, IH). 8.15 (s, IH), 8.45 (d, IH). 
StepB: Preparation of l-f3-cMoi t^^-pYfiHin viV3-ftrifluorometh^Vlir"pv^ 
5-caAoxvlic add 

To a solution of 3-<Moro-2-[3-(trifluoromethyi)-lfr-pyrazol-l-yl]pyridine (i.e. the 
30 pyrazole product fix>m Step A) (105.0 g, 425 mmol) m dry tetrahydrofuran (700 mL) at 

-75 was added via cannula a -30 ®C solution of lithium diisoprop5damide (425 mmol) in 
dry tetrahydrofuran (300 mL). The deep red solution was stirred for 1 5 minutes, after which 
time carbon dioxide was bubbled tiarougji at -^3 °C until flie solution became pale yellow 
and the exotiiermicity ceasei The reaction was stirred for an additional 20 minutes and then 
35 quenched with water (20 mL). The solvent was ranoved under reduced pressure, and flie 
reaction mixture was partitioned between ether and 0.5 N aqueous sodium hydroxide 
sohition. The aqueonsextiacts were washed with efha:(3x),fflteredfhrougJi^^ 
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diatomaceoiis filter aid to ranove residual solids, and Ihm addified to a pH of 
approximately 4, at whidi point an orange ofl formed Hie aqueous mixture was stirred 
vigorously and additional add was added to lower the pH to 2.5-3. The orange oil 
congealed into a granular solid, whidi was filtered, washed successively with water and 1 N 
5 hydrochloric add, and dried undo: vacuum at 50 °C to afford the title product as an off-white 
solid (130 g). (Product firom another run following similar procedure melted at 175- 
176 ^C.) 

IHNMR (DMS(W6) 5 7.61 (s, IH), 7.76 (dd, IH), 831 (d, IH), 8.60 (d, IH). 
Step C: Preparation of Preparation of Ar-(2-dilQrD-^melhv lphen-sdVl-<^3-chlorD-2- 

10 pvridin^V3-ftiiflttorome1fa^Vliy-Dvra2ole"5-ca? ^ 

A solution of 3-cMoro-2-[3<1rifluoromelhyl)-liy-pyrazol-l-yl]pyridine (i.e. the 
pyrazole product &om Stq> A) (2.72 g, 1 1.14 mmol) in tetrahydrofuran (50 ml) was cooled 
to -70 ^>C. lithium diisoprop^amme (2M in THF/Heptane, 5.5 mL, 1 1.0 mmol) was added 
over 2 minutes and the mixture was stirred for 1 5 minutes. 2-ailoro-6-methylphen54 

1 5 isocyanate (1 .90 g, 1 1 .33 mmol) was added via syringe. The mixture was allowed to warm 
to 20 and quenched with a saturated aqueous solution of ammonium chloride (50 mL). 
The,reaction mass was extracted with ethyl acetate (100 mL), dried over magnesium sulfate 
and concentrated. C3iromatography on siUca gel with a gradient of 3 : 1 hexanes/eth}4 acetate 
to 1:1 hexanes/efhjd acetate afforded the tide compound, a compound of the present 

20 invention as a solid (3.0 g) melting at 212-213 ^C. 

iH NMR (CDCI3) 5 2.24 (3H), 7.1 (IH), 7.2 (IH), 725 (IH), 7.4 (IH), 7.6 (IH), 7.9 (IH), 
8.5 (IH). 

EXAMPLE 2 

Preparation of JSr-f2-bromo-4.6-difluorDDhenvl V W3-cMoio-2-pvridmv^^ AH- 

25 pvrazol&"5-caifaoxamide 

Step A: Preparation of 3-bramo- Ar^Arw!imefrh vl-l jy-pvrazo ^ft-i ^gnlfnuflmiHe 

To a solution of AT-dimethjisulfirmoylpyrazole (44.0 g, 0.251 mol) in dry 
tetrahydrofiiran (500 mL) at -78 ""C was added dropwise a solution of n-butyllithium (2.5 M 
in hexane, 1 05.5 mL, 0.264 mol) while maintaining the tempOTture below -60 ""C. A thick 

30 solid formed during the addition. Upon completion of the addition tiie reaction mixture was 
maintained for an additional 1 5 minutes, afto: which time a solution of 1,2-dibromo- 
tetrachloroethane (90 g, 0.276 mol) in tetrahydrofiiran (150 mL) was added dropwise while 
maintaioing the temperature bdow -70 °C. The reaction mixture turned a dear orange; 
stirring was continued for an additional 15 minutes. The -78 bath was removed and the 

35 reaction was quenched with water (600 mL). The reaction mixture was extracted with 
methylene diloride (4x), and the organic extracts were dried over magnesium sulfate and 
concentrated. The oiide product was further purified by chr^^ 
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methylene diloride-iexane (50:50) as eluait to afford the title product as a dear colorless 
oU (57.04 g). 

IH NMR (CDCI2) 5 3,07 (d, 6H), 6.44 (m, IH), 7.62 (m, IH). 
StepB: Preparation of 3-broinopvrazole 

5 To trifluoroacetic acid (70 mL) was slowly added S-bromorAT^-dimediyl-Lff- 

pyrazole-l-sulfonamide (i.e. the hromopyrazole product of Stq) A) (57.04 g). The reaction 
mixture was stirred at room temperature for 3 0 minutes and then concentrated at reduced- 
pressure. Tlieresiduewastakeni^inhexane^insohiblesolids were filtered o£^ and the 
hexane was evaporated to afford the crude product as an oil The crade product was further 

10 purified by dbromatogrs^y on silica gel using eth^ acetate/diddorometiiane (10:90) as 
eluent to afiford an oil. The oil was taken iq) in dicWoromethme^ neutralized with aque^ 
sodium bicarbonate solution, extracted with methylaie chloride (3x), dried ova: magnesium 
sulfete and concentrated to afford the title product as a white solid (25.9 g), m.p. 61-64 
IH NMR (CDQa) 5 6.37 (d, IH), 7.59 (d, IH), 12.4 (br s, IH). 

15 StepC: Preparation of 2-(3-bTomo-Lg-pvrazol-l'>dV3-chloTOpvridine 

To a mixture of 2,3-didiloiopyridine (27.4 g, 185 mmol) and 3-bromopyrazole (i.e, the 
product of Step B) (25.4 g, 1 76 mmol) in dry J\yV'-dime£hyiformamide (88 mL) was added 
potassium carbonate (48.6 g, 352 nmiol), and the reaction mixture was heated to 125 ®C for 
IShours. llie reaction UMxture was cooled to room temperature and poured 

20 (800 mL). A precipitate formed The predpitated soUds were stirred for L5 hours, filtered 
and washed with water (2x100 mL). The solid filtar cake was taken up in methylene 
chloride and washed sequentially with water, IN hydrodbloric add, saturated aqueous 
sodium bicaibonate solution, and brine. The organic extracts were then dried over 
magnesium suljfete and concentrated to afford 39.9 g of apink solid. The crude solid was 

25 suspended in hexane and stirred vigorously for 1 hour. The solids were filtered, washed with 
hexane and dried to afford the title product as an off-white powder (30.4 g) determined to be 
> 94 % pure by NMR. This material was used without finther purification in St&p D. 
IH NMR (CDCI3) 5 6.52 (s, IH), 7.30 (dd, IH), 7.92 (d, IH), 8.05 (s, IH), 8.43 (d, 

IH). 

30 StepD: Pi^arationof 3-bromo-l-r3-cMoro-2- pvridinvlVlg-Dwa2ole>S-<^^ 
add 

To a solution of 2-(3-bromo-lff-pyrazol-l-yl>3-diloTopyridine (i.e. the product of 
Stsp C) (30.4 g, 11^ mmol) in dry tetrahydrofiiran (250 mL) at -76 ''C was added dropwise a 
solution of lithium diisopropjiamide (118 mmol) in tetrahydrofiiran at such a rate as to 
35 maintain the temperature below -71 ""C. The reaction mixture was stirred for 15 minutes at 
-76 ^'C, and carbon dioxide was thai bubbled through for 10 minutes, causing warming to 
-57 ®C. The reaction mixture was wanned to -20 °C and quenched with water. The 
reaction mixture was concmtrated and then taken up in water (1 L) and ether (500 mL), and 
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thea aqueous sodium hydroxide sotatiou (1 20 mL) was added. The aqueous extracts 
were washed with ether and acidified with hydrodiloric add The precipitated solids were 
filtered, washed with water and dried to afiford the title product as a tan solid (27-7 g). 
(Product fix)m ano&er run following similar procedure melted at 200-201 °C.) 

5 NMR (DMSO^ 5 7.25 (s, IH), 7.68 (dd, IH), 8.24 (d, IH), 8.56 (d, IH). 

Stsp E: Prqparation of JSr-^2'bromo-4,6-difluorophgDvlVl-f3<Mon>-2-pvridin 
bromo- l/f-pvrazole- '^-^^rhoy arni de 
Oxalyl chloride (0.043 mL, 0.5 mmol) was added to a mixture of 3-bromo-l-(3-chloro- 
2-pyridinyl)-lfl'-py^azole-5-caIboxylic add (Le. the product of Step D) (200 mg, 0.66 mmol) 

1 0 and two drops of ^,^-dimethylfonnamide (DMF) in 30 mL of methylme diloride at room 
temperature and the reaction was stin^ for 10 minutes. After this time a catalytic amount 
of 4-(dimethylamino)pyridine was added, followed by dropwise addition of a mixture of 
triethylamine (1 84 mJ.^ l .4 mmol) and 2-bromo-4,6-difluoroaniline in 10 mL of mefliyltte 
chloride. The reaction was stirred overnight and thra concentrated to near dryness. 

15 Oiromatography on silica gel with hexane/ethyl acetate gradient as ehiait (9:1 to 1:1) 
afforded an oil. The oil was then cooled in dry ice and triturated with edier/hexane to 
provide die title compound (0.22 g), a compound of the present invmtion, as a solid melting 
at 138-1390C. 

IR NMR (CDQa) 5 6.90 (m, IH), 6.98 (s, IH), 7.18 (m, IH), 7.40 (dd, IH), 7.55 (br s, 
20 IH), 7.90 (d, IH), 8.47 (d. IH). 

EXAMPLB3 

Preparation of l-G-cMoro-2-pvridinvlVJ\r-(2,4^cMorophenvn-3 

pyray/^1ft-f;-raT4viy amide 

To a solution of l-(3-chloro-2-pyiidin5d)-3-(trifhiorometh3d)-lZf^^ 
25 5-carboxyiic add (i.e. the product from Step B in Bcample 1) (6.0 g, 20.76 mmol) in 60 mL 
of methylene chloride was added oxaljd chloride (5.7 g, 44.88 mmol) followed by two drops 
ofDMF. The mixture was stirred for two hours after wMch time the reaction was 
concentrated on a rotary evaporator at reduced pressure, taken up m dilorofoim, and 
concentrated a second time to remove residual oxal^ chloride. The resultant add chloride 
30 was used directly in the next step. 

To a solution of 2,4-did3loroanihne (382 mg, 2.35 mmol) in 3 mL of dry 
tetiahydroftiran was added a solution of the add diloride (307 mg, 1.0 mmol) in 3 mL of 
ddoiofonn, and the mixture was stirred at room temperature for four h Afterthistime 
the reaction was partitioned between chlorofomi and saturated aqueous sodium bicaibonate. 
35 ihe dilorofimn extracts were dried over niagnesium sulfite, filtered and concent 

reduced pressure. Chromatogrq)hy on silica gd with hexane/ethyl acetate as ehient (8: 1) 
afforded 67 mg of the title compound, a compound of the present invention, as a colpriess 
oiL 
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IH NMR (COas) 5 7.16 (s, IH), 12 (m, IH), 7.42 (s, IH), 7.48 (dd, IH), 7.94 (dd, 
IH), 8.17 (dd, IH), 8.38 (br s, IH), 8.52 (dd, IH). 

EXAMPLE 4 

Pr^aration of the amide library of Lidex: Table B 

5 To a solution of l-(3-<Woro-2-pyridin5i)-3<trifliioiome<iiyl)-lJy^^ 

5-caAoxyKc add (Le. flie product fix)m Stq> B in Example 1) (1.467 g, 6.3 mmol) in 25 mL 
of mefhylene diloride was added oxaljd diloride (2.6 mL, 37.8 mmol). Afta: the initial gas 
evolution ceased, the solution was heated to refhix for 2.5 h. The mixture was then cooled to 
room tenq)OTture and concentrated The resultant yellow oil residue was triturated witti 

1 0 mefhylene chloride (3 x 25 mL) to remove traces of oxaljd diloride. A 0. 1 M stodc solution 
of this acid chloride was prq)ared by diluting the residue to a volxmie of 63 mL with 
methylQie chloride. The stock solution was used immediately in the next step. 
A 0. 1 M stock solution in methylene chloride of eadi of the anilines used in the library was 
prq)ared. A 0.83 M stodc solution of triethjdamine in methylene diloride containing 0.5 

15 mg/mLof4-(dimefhylamino)pyridine was prepared. In the drybox, the aniline stock 
solutions (250 \xL) w^e distributed to iodividual wdls of a 96 well block via pipette. To 
each well was added the add chloride stock solution (300 ^L) followed by the triefliyiamine 
stock solutionl(50 (JL). The blodc was then sealed, removed from the drybox and placed in 
a modified Flexdiem® oven (Robbins Sdratific Co. Sunnyvale, California, USA) to agitate 

20 at room temperature ovemi^ under nitrogen atmosphere. The top of the blodc was then 
removed and trisamine resin (75 mg) was added to eadi well. The blodc was resealed and 
agitated ovemi^t The contents of the block w^e filtered into a 96 well microtiter plate and 
washed with 200 \xL of meftiylene chloride. The combined filtrates were added to a 
Whatman® MBPP filt^ plate that had previously been prepared by charging each well with 

25 20Qmg of Hydromatrix (plus-calcined diatomaceous earth)(Varian, Inc. Walnut Creek, 
California, USA ) and thenhydrating with 200 jiL of 0.1 M sodium hydroxide. The plate 
was gravity filtered into a pre-tared micronics plate and the Hydromatrix was washed with 
300 ^L of metfaylme chloride into the same plate. A sample was removed for LCMS 
(Liquid Chromalography Mass Spectrometry ) analysis and the solvait was thai removed 

30 under reduced pressure. The prepared library is rqwrted in Index Table B. 

Product analysis was done by using LCMS on a Micromass LCI™ TOP (time of fli^t) 
mass spectrometer (Macromass Lie. Manchester, UK) operating in electrospray ionization 
mode and collecting data from 100-1200 Daltons for 9 minutes. The LC system was a 
Waters Alliance 2790 with a 2.1x30 mm Zorbax SB-Cl 8 Rapid Resolution column (Waters 

35 Co. Milford, Massachusetts, USA). A six minute linear gradient of 10% acetonitrile in water 
with 0.1% formic acid to 100 % acetonitrile with 0.1 % formic add followed by a three 
minute hold was used to dute the compounds. Each injection was 3 pL of an approximately 
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O.S mg/mL solution. The observed M-l-H (piotonated molecular ion) is r^rted in Index 
Table B. 

B y the procedures des^ibed herein together with m^ods known in the art, the 
following compounds of Tables 1 to 7 can be prq)ared. The following abbreviations are 
used in the Tables: / is tertiary, s is secondary, n is normal, i is iso, c is cyclo. Me is methyl, 
Et is dOiyU Pr is propjd, f-Pr is isopropyl, /-Bu is tertiary butyl, Ph is phenyl, OMe is 
meflioxy, OEt is eflioxy, SMe is mcdiylfliio, SEt is rthyilhio, CN is cyano, NO2 is nitro, 
TNfS is tiimeth>d^yl, S(0)Me is methjdsulfinyl, and S(0)2Me is meOxylsulfon;^ 
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2-F 


4-F 


6-a 


Me 


2-F 


4-F 


6-a 


OCH2CF3 


2-a 


4-F 


6-Cl 


Me 


2-a 


4-F 


6-a 


OCH2CT3 


2-Br 


4-F 


6-a 


Me 


2-Br 


4-F 


6-a 


Oai2CF3 


2-1 


4-F 


6-a 


Me 


2rl 


4-F 


6^ 


Oai2CF3 


2-Me 


4-F 


6-a 


Me 


2-Mb 


4-F. 


6-a 


OCH2CF3 


2-Bt 


4-F 


6-a 


Me 


2-Et 


4-F 


6-a 


OCH2CF3 


2-CF3 


4-F 


6-a 


Me 


2-CT3 


4-F 


6-a 


OCB.2'^3 


2-OCF2H 


4-F 


6-a 


Me 


2-OCT2H 


4-F 


6-a 


OCH2CF3 


2-F 


4-F 


6-Br 


Me 


2-F 


4-F 


6-Br 


OCH2CF3 


2-a 


4-F 


6-Br 


Me 


2-a 


4-F 


6-Br 


OCH2CF3 


2-Br 


4-F 


6-Br 


Me 


2-Br 


4-F 


6-Br 


OCH2CT3 


2-1 


4-F 


6-Br 


Me 


2-1 


4-F 


6-Br 


OCH2CF3 


2-Me 


4-F 


6-Br 


Me 


2-Me 


4-F 


6-Br 


OCH2CF3 


2-Et 


4-F 


6-Br 


Me 


2-Et 


4-F 


6-Br 


<XH2CF3 


2-CF3 


4-F 


6-Br 


Me 


iCF3 


4-F 


6-6r 


OCH2CF3 


2-OCF2H 


4.F 


6-Br 


Me 


2-OCF2H 


4.F 


6-Br 


OCH2CF3 


2-F 


4-F 


6-F 


Me 


2-F 


4-F 


6-F 


OCH2CF3 


2-a 


4-F 


6-F 


Me 


2-a 


4-F 


6-F 


Oai2CF3 


2-Br 


4-F 


6-F 


Me 


2-6r 


4-F 


6-F 


OCH2CF3 


2-1 


4-F 


6-F 


Me 


2-1 


4-F 


6-F 


(XM2CP'i 


2-IAb 


4-F 


6-F 


Me 


2-Me 


4-F 


6-F 


oaa2CF3 
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R2a 


R2b 
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2-Et 


4-F 


6-F 


Me 




4-F 




Me 




4-F 


6-F 


Me 




4-Cl 


6-Cl 


Me 


2-Cl 


4-Cl 


6-Cl 


Me 


2-Br 


4-Cl 


6-Cl 


Me 








Me 




4-Cl 


6-Cl 


Me 


• 9-Fi ' 


4-ri 


6-Cl 


Me 






6-Cl 


Me 






6-Cl 


Me 




4-n 






2-Cl 


4-Cl 


6-Br 


Me 


2-Br 


4-Ci 


6-Br 


Me 






6-Rr 


Me 




A pi 


6-Rr 

U— JDl 


Me 




4-n 


6-Br 


Me 




4-n 


6-Br 


Me 




4-n 


6.Rr 


Me 


9JP 


4-n 


6-F 


Me 


2-Cl 


4-Q 


6-F 


Me 


2-Br 


4-a 


6-F 


Me 


9-T 


4-n 


6-F 


Me 




4-n 


6-F 


Me 


9-Pt 


4-n 


6-F 


Me 


9-n7- 


4-n 


6-F 


Me 




4 pi 




Mp 

XYXC 


Z-r 


*r— ur 


rpl 


Mp 




4-Br 


5-Q 


Me 




4-Br 


6-Cl 


Me 


1 T 

2-1 


•t-ur 




iKlC 


2-Me 


4-Br 


6-Cl 


Me 


2-Et 


4-Br 


6^ 


Me 


2-CF3 


4-Br 


6-a 


Me 


2.OCF2H 


4-Br 


6-a 


Me 


2-F 


4.Br 


6-Br 


Me 


2-a 


4-Br 


6-Br 


Me 



g2a 


g2b 


r2c 


s5 


2-Et 


4-F 


6-F 


OCH2CF3 




4-F 


6-F 


OCHoCF-i 


2-OCF2H 


4-F 


6-F 


OCHoCFi 


2-F 


4-Cl 


6-a 


OCHoCF-j 


2-Cl 


4-a 


6-d 


OCHoCFa 


2-Br 


4-a 


6-a 


OCH9CF^ 


2-1 


4-a 


6<a 


OCHoCF-a 


2-Me 


4-a 


6<n 


OCH9CF1 


2-Et 


4-a 


6-a 


0CH9CF'a 


2-CFa 


4-a 


6-a 


0CH9CF'» 


2-OCT9H 


4-a 


6-a 


0CH9CF^ 


2-F 


4-a 


6-Br 


0CH9CF^ 


2-Cl 


4-a 


6-Br 


OCH2CF3 


2-Br 


4-a 


6-Br 


OCH9CF1 


2-1 


4-a 


6-Br 


OCH9CF^ 


2-Me 


4-a 


6-Br 


OCH9CFa 

Z J 


2-Et 


4-a 


6-Br 


OCH2CF3 


2-CF3 


4-a 


6-Br 


OCHoCF^ 


2-OCF2^ 


4-a 


6-Br 


OCH2CF3 


2-F 


4-a 


6-F 


OCH9C79 


2-Cl 


4-a 


6-F 


OCH9CF1 


2-Br 


4-a 


6-F 


OCH9CF1 


2-1 


4-a 


6-F 


OCHoCF'a 


2-Me 


4-a 


6-F 


OCH9CFI 


2-Et 


4-a 


6-F 


OCH9CF'i 


2-CF3 


4-a 


6-F 


OCH9CF1 




4-Q 


6-F 


OCH2CF3 


2-F 


4-Br 


6-a 


OCHoCFi 


2-Cl 


4-Br 


6-a 


OCH2CF3 


46)— ox 


4-Br 


6-a 


OCHoCFi 


9-1 


4-Br 

T— JBX 


6-a 


OCHoCF^ 


2-Me 


^or 




OPII**CI?*» 


2-£t 


4-Br 


6-a 


OCH2CF3 


2-CF3 


4-Br 


6-a 


0012^3^3 


2-OCF2H 


4-Br 


6-a 


OCH2CF3 


2-F 


4-Br 


6-Br 


OCH2CF3 


2-a 


4-Br 


6-Br 


Oai2CF3 
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R2a 


R2b- 


R2q 




2-Br 


4-Br 


6-Br 


Me 


0 T 




o-or 


SaS 




y<_T>_ 


o-x5r 






*t-i>r 


O-dT 






*»-i>r 


/L.Rr 








O-Di 


iVlC 


z-r 




o-r 








6-F 


Me 






6-F 

U X 


Me 


0 T 




o-r 


Mp 


z-ivie 


•t-isr 


ILT7 


JSrlC 


Z*Cl 




o-x* 








o-r 










Ma 




IT 
IX 


XT 

XX 


^rir2 




H 


H 


Vi.'XXX 2 




IT 


XX 


Vxir2 




XT 
Ix 


R 

XX 


fTTP*-* 
Utir2 


Z-JVLC 


xl 


TT 

XX 


uxir2 




Xl 


TT 
XX 


uxir2 


9_n?* 


£1 


Xx 


i^xir2 




xl 


TT 
Xx 


uxir2 


9-.T7 

z-r 


AJSS 


TT 
XI 


fTTPA 
^«Eir2 






TT 

XX 


vwDur2 


z**x>r 


*r"x^ 


TT 

XX 


V/Xxr2 


♦> T 
Z-1 


*I-T 


TT 
XX 


^xir2 


z-Me 




TT 

Xl 


cxif 2 


Z-nt 


**-r 


TT 
XX 


Uxir2 


Z-L/Fj 


4-17 


TT 
XX 


uar2 


Z-vA/r2*i 




TT 
Xl 


nTi7/% 
uxjr2 


z-r 




TT 
xl 


L/Xlr2 


2-Ci 


4-Cl 


XX 


CHr2 


2-Br 


4-a 


H 


CHF2 


2-1 


4-a 


H 


CHF2 


2-Me 


4-a 


H 


CHF2 


2-£t 


4<a 


H 


C3aF2 


2^3 


4<:i 


H 


CHF2 
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R2a 


R2b 


p2c 


b5 


2-Br 


4-Br 


6-Br 


OCH9CF1 


2-1 


4-Br 


6-Br 


OCHoCFa 


2-Me 


4-Br 


6-Br 


OCHoCFi 


2^Et 


4-Br 


6-Br 


OCHoCF^ 


2-CF3 


4-Br 


6-Br 


OCH'>CFa 


2-OCFoH 


4-Br 


6-Br 


OCHoCFi 


2-F 


4-Br 


6-F 


OCH0CF1 


2-a 


4-Br 


6-F 


OCHoCF^ 


2-Br 


4-Br 


6-F 


OCHoCF^ 


2-1 


4-Br 


6-F 


OCHoCF^ 


2-Me 

A XVXw 


4-Br 


6-F 


OCH0CF4 


Z-IH 


d-Rr 


6-F 

0— r 




z-^r3 


4-Rr 

"T— X#l 


6-F 




9-nn7/»TT 

^*A.ywx^2xx 




6-F 




9-PF'> 




6-F 


CHFo 
Z 


^^./V./X^VXX 


H 


6-F 




2-F 


4-F 


6-a 


CHFo 


2-Cl 


4-F 


6-a 


CHFo 


2-Br 


4-F 


6-a 


CHFo 




4-F 

"f— x^ 


6-CI 


wxxx 2 


Z-JXlC 




6-Cl 




2-Ft 
A— d 


4-F 


w— 


^xxx 2 


9-nP*» 

z-wr3 


4-F 




CHFo 


9J^PF«tT 
z*'^v^r2'^ 


4-F 


6-Cl 


CHFo 
v.<xix'2 


*— JT 


4-F 
•t— x^ 


6-Br 


CHF2 


2-Cl 
*»— 


4-F 


6-Br 


CHF** 


9-Rr 


4-F 


6-Br 


CHF'» 


9-T 
z-i 


4-F 


^Rr 


\^xir2 


9.Mp 


4-F 


^-Rr 
0"0x 


PTTP<% 
oxir2 


9-Pt 


4-F 


^Rr 
o-»r 


\.aIU'2 


9-n«*» 

Z-^Ma:3 


4-F 


^Rr 


^xu^2 


2-OCF2H 


4-F 


o-Br 


CHF2 


2-F 


4-F 


6rF 


CHF2 


2-a 


4-F 


6-F 


CHF2 


2-Br 


4-F 


6-F 


CHF2 


2-1 


4-F 


6-F 


aaF2 


2-Me 


4-F 


6-F 


CHF2 
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i>2a 

■"^ 


R2b 


r2c 








IT 

XX 


^*xxr2 




d-Br 

f—JDj; 


XT 
XX 






4-Br 


H 


CHF'> 


2-Br 


4-Br 


H 


CHFo 

\-itxi*'2 




4-Br 


IT 

XX 


OXXX'2 




4>Br 


H 


V^XXX'2 




t— or 


XX. 


nTFi 
v^xix'2 




d-Rr 


IT 

Xx 


CITFo 




*F-J5r 


tr 

XX 








TT 
XX 


*-*XlX'2 




4-1 


B 

XX 


^xxx 2 




4-1 


XX 


2 




4-1 


H 


CHF2 




4-T 


XX 


v^xxx 2 




4-T 


H 

XX 






4-T 

T— X 




2 






XX 


2 




4-CF'> 


H 


CHFo 




/I mj^ 


XI 
Xx 


i-/Xir2 


9 T 




XT 
XI 


^xix'2 






xl 


v^xix'2 




A nPt 


TT 

XX 


V^XXX'2 




H-CJ73 


TI 
£1 


v^xir2 






TT 
XI 


u&r2 






TT 
XI 


VmXX^V 






TT 
xl 


nTT«*\ 
uxtr2 






TT 
xl 


uxir2 






XT 

xl 


*^tir2 






TT 
xl 


rrTTT/* 
LrXir2 






TT 

xl 


<^xir2 


2-r 


XT 
Xl 




nTP« 


2-Cl 


TT 
11 


o-ul 


Oxir2 


2-Br 


H 


6-a 


aiF2 


2-1 


H 


6-a 


aiF2 


2-Me 


H 


6-a 


aiF2 


2-£t 


H 


6-a 


ajF2 


2-CF3 


H 


6-a 


CHF2 
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D2a 

*>> 


o2b 

& 


i»2c 




2-Et 


4-F 


v^x 




2-CF'> 

^-wf 3 


4-F 


6-F 

VF— X^ 


CHFo 




4-F 


6.F 


CHFo 


2-F 


4-Cl 


6-Cl 




2-a 


4-Cl 


6-a 


CHF9 


2-Br 


4-a 


6-a 


CHF9 


2-1 

X 


4-d 


6-a 


OTFo 




4-Cl 


6-a 


CHFo 


2-151: 


4-Cl 


6-a 


CHFo 


2-CR* 


4-Cl 


6-a 










^xxx 2 


2-F 


4-Cl 


6-Br 


CHFo 


2-a 


4-a 


6-Br 




2-Br 


4-a 


6-Br 


CHF9 
Z 


2-T 

^ X 


4-a 


6-Br 


CHFo 
z 


2-Me 

z>— XVXw 


4-a 


6-Br 


CHF9 


2-Ft 


4-a 


6-Br 


CHFo 




4-a 


6-Br 


CHF9 


^-v.H^r'2xi 


4-Cl 


6-Br 


CHF** 

wux. 2 


2-F 


4-a 


6-F 




2-a 


4-a 


6-F 




2-Br 


4-a 


6-F 


CHFo 
^ z 


9-T 
^-x 


4-Cl 


6-F 


CHFo 






6-F 




9-Ft 


4-n 


6-F 


CHF'> 


9-rT?-» 




6-F 


CHFo 


0 /VT7*%TT 
zH.A^r2Jti 




fi-F 
u— 




9-F 


4-Br 

*t— d 


6-a 


CHF'> 

^XXL 2 


2-Cl 


4-Br 


6a 


CHF9 


2-Br 
A— 01 


4-Br 


6-a 


CHF9 


9jr 

i!>— X 


4.Br 

"T— XJ* 




CHFo 


2-Me 


4-i5r 




i-'Xiro 


2-£t 


4-Br 


6-a 


CHF2 


2-CF3 


4-Br 


6-a 


aaF2 


2-OCF2H 


4-Br 


6<1 


CHF2 


2-F 


4-Br 


6-Br 


CHF2 


2-Cl 


4-Br 


6-Br 


CBF2 
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i>2a 


T»2b 
& 




TT 

JlX 


0 V 


TT 
XI 








TT 


O T 

2-1 


xl 


2-Me 


TT 

xl 


2-Et 


TT 

xl 


2-Cr3 


XT 

xl 


2-UUr2A 


TT 

xl 




H 


2-a 


H 


2-Br 


H 


2-1 


H 


2-Me 


H 


2-Et 


H 



1^ b5 

6-a CHF2 

fr-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br C3aF2 

6-Br CHF2 

6-F CHF2 

6-F CHF2 

6-F CHF2 

6-F CHF2 

6-F CHF2 

6-F CaHF2 
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b22 




2-Br 


4^ 


2-1 


4-Br 


2-Mb 


4-Br 


2-Et 


4-Br 


2<T3 


4-Br 


2-OCT2H 


4-Br 


2-F 


4-Br 


2-Cl 


4^ 


2-Br 


4-Br 


2-1 


4^ 


2-Me 


4-Br 


2-Et 


4^t 


2-CT3 


4-Br 


2-OC3F2H 


4-Br 



g2c g8 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-Br CHF2 

6-F CHF2 

6-F CHF2 

6-F C3HF2 

6-F CHF2 

6-F CHF2 

6-F C3EIF2 

6-F CHF2 

6-F CHF2 
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is attached to the S position 



R*^ is attached to the 4 positioa 
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R2b 


g2c 


BZ 
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g2c 


s2 


H 


H 


H 


a 


H 


H 


H 


a 


2-F 


H 


H 


a 
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H 


H 


a 
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H 


H 


a 


2-a 


H 


H 


a 


2-Br 


H 


H 


a 


2-Br 


H 


H 


a 


2-1 


H 


H 


a 
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H 


H 


a 
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H 


H 


a 
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H 


H 


a 
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H 


H 


a 
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H 


H 


a 
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H 


H 


a 
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H 


H 


a 
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TT 
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TT 
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rn 
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4-r 
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U 


Cl 
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4-r 
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U 


Cl 
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£1 


Cl 


2-Et 


4-F 


TT 

H 


Cl 
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4-F 


TT 

H 


Cl 
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4-r 


TT 

H 


Cl 
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XY 

n 
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XI 


n 

wX 


2-Br 
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TT 

H 


Cl 
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4-Cl 


TT 

H 


Cl 


2-Me 


4-Cl 
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Cl 
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4-Cl 


TT 

li 


Cl 
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4-Cl 


TT 
ll 


Cl 
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Cl 
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xl 
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4-Br 
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H 
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r7 is attached to flie 4 positioa 
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XX 
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XX 


Cl 


2-F 


4-F 
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a 
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TT 
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XX 


Q 
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XX 


wX 
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TT 
xl 


WX 
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^r 


IT 

Xx 


Cl 

wX 


2-F 
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H 


CL 


2-Cl 
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H 


Cl 


z-xsr 
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IT 
XX 


Cl 

wX 


Z-i 


*T-V^Jl 


TT 

XI 


Cl 

wx 
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•t-OI 


TT 
XX 


Cl 
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z-rri 




TT 

XI 


Cl 

V/X 
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TT 

XX 
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wX 
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TT 
XX 


Cl 

wX 
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4-Br 


H 
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4-Br 
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Cl 


z-isr 


A 


TJ 
Xl 
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z-1 
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XT 
XI 


Cl 


z-Me 


4-isr 


TT 
Xl 


L^i 


z-ct 


4-Jor 


XT 

xl 


n 

\^i 


z-Cr3 


4-J5r 


TT 
Xl 


Cl 

wi 


Z-VA^r2Xl 


n-ur 


XT 
xl 


Cl 

\ 


^ X 


4-1 


H 


Cl 


Z-V^l 


H-x 


TT 

XX 


Cl 


7-T^r 


*r-l 


XX 


Q 


z-1 


*r-l 


TT 

XX 


Cl 


z^Me 


A T 
4-1 


XT 




2-Et 


4-1 


H 


a 


2-CF3 


4-1 


H 


Cl 


2-F 


4.CF3 


H 


a 


2-a 


4-CF3 


H 


a 


2-Br 


4-CF3 


H 


a 


2-1 


4-CT3 


H 


Cl 
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R^^ is aHached to the 5 position 



g2a 




e2£ 


b2 


2-Me 




H 


a 


2-Bt 


4-CF^ 


H 


a 






H 


a 


2-F 


4-CN 


H 


a 


2-Cl 


4-CN 


H 


a 


2-Br 


4-CN 


H 


a 


2-1 


4-CN 


H 


a 


2-Me 


4-CN 


H 


a 


2-Et 


4-CN 


H 


a 


2-CF^ 


4^ 


H 


a 


2-F 


H 




a 


2-a 


H 


6-a 


a 


2-Br 


H 


6-a 


a 


2-1 


H 


6-a 


a 


2-Me 


H 


6-a 


a 


2-Et 


H 


6-Cl 


a 


2-CF'j 


H 


6-a 


a 


2-OCF2H 


H 


6-a 


a 


2-F 


H 


6-Br 


a 


2-Cl 


H 


6-Br 


a 


2-Br 


H 


6-Br 


a 


2-1 


H 


6-Br 


a 


2-Me 


H 


6-Br 


a 


2-Et 


H 


6-Br 


a 


2-CF'i 


H 


6-Br 


a 


2-OCF2H 


H 


6-Br 


a 


2-F 


H 


6-F 


a 


2-a 


H 


6.F 


a 


2-Br 


H 


6-F 


a 


2-1 




0-r 


n 


2-Me 


H 


6-F 


a 


2-Et 


H 


6-F 


a 


2-CF3 


H 


6-F 


a 


2-OCF2H 


H 


6-F 


a 


2-F 


4-F 


6-a 


a 


2^ 


4-F 


6-a 


a 



PCTAJS03/18609 
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r'^ is attached to the 4 positioii 



R^ 




•d2c 
R^ 


p7 

&L 


2-Me 


4-CF3 


TT 

H 


Ui 


2-Et 


4-CF3 


TT 

H 


CI 


2-CF3 


4-CF3 


H 


CI 


2-F 


4-CN 


TT 
£1 




2-a 


4-CN 


H 


Cl 


2-Br 


4-CN 


H 


Cl 


2-1 


4-CN 


TT 

H 


Cl 


2-Me 


4-CN 


H 


Cl 


2-Et 


4-CN 


H 


KA 


2-CF3 


4-CN 


TT 

H 


Ul 


2rr 


Jl 




n 


2-a 


TT 

a 




n 


2-Br 


H 


6-a 


a 


2-1 


H 


6-a 


a 


2-Me 


H 


6-a 


/-Tl 

a 


2-Et 


H 


6-Cl 


Cl 


2-CF3 


H 


6-Cl 


Cl 


2-OCF2H 


H 


6-a 


Cl 


2-F 


■ XT 
Jtl 


o-t>r 


pi 


2-a 


TT 

H 


o-i>r 




2-Br 


H 


6-Br 


a 


2-1 


H 


6-Br 


• a 


2-Me 


H 


6-Br 


Q 


2-Et 


H 


6-Br 


a 


2-CF3 


H 


6-Br 


Cl 


2-OCF2H 


H 


6-Br 


Cl 


2-F 


TT 

H 


0-r 


n 


2-Cl 


H 


6-F 




2-Br 


H 


6-F 


Cl 


2-1 


H 


6-F 


a 


2-Me 


H 


6-F 


Cl 


2-Et 


H 


6-F 


a 


2-CF3 


H 


6-F 


a 


2-OCF2H 


H 


6-F 


ca 


2.F 


4-F 


6-a 


a 


2-a 


4-F 


6-a 


a 



wo 03/106427 
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r7 is attached to the 5 positioii 



i>2a 
*^ 


R2b 


t>2c 

*^ 




. z-isr 


>| 1? 

'r-r 


O-CI 




2-1 








z-Me 


il "D 








>l T7 

4-r 








at; 






2-CX^r2rl 






Ci 




*T— 




CI 








CI 


2-Br 


il 17 

4-r 


0-Br 


CI 


2-1 


4-F 


o-Br 


CI 


2-Me 


A 1? 


O-Br 


CI 


2-Et 


il 17 

4-r 


o-Br 


Ci 


2-Cr3 


4-r 


o-i5r 


CI 


2-OCr2'^ 


4-r 


o-Br 


CI 




*r-r 




CI 




4-17 


v-r 


CI 


2-0r 


4-r 


C T7 

o-r 


CI 


2-1 


4-r 


£ T? 


CI 


2-Me 


4-r 


17 

O-r 


CI 


2-Et 


4-r 


^ 17 

0-F 


CI 


2-CF3 


4-F 


£ 17 

0-F 


CI 


2-OCF2H 


4-F 


0-F 


CI 


2-r 


4-i,^l 


0^1 


n 




4-v^i 


cn\ 

0"%/l 


n 


2-Br 


4-Cl 


o-Cl 


Ci 


2-1 


4-Cl 


o-Cl 


CI 


2-Me 


A 

4-Cl 


O-Cl 


CI 


2-Et 


4-Cl 


O-Cl 


Ci 


2-CF3 


A 

4-Cl 


0-CJ 


Ci 


2-OCF2H 


4-a 


6-a 


01 


2-F 


4-a 


6-Br 


a 


2-a 


A-a 


6-Br 


ci 


2-Br 


4-a 


6-Br 


a 


2-1 


4-a 


6-Br 


a 


2-Me 


4-a 


6-Br 


a 


2-Et 


4-a 


6-Br 


a 
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r7 is afladad to flie 4 position 



t»2a 


R2b 


j>2c 


rZ 


Z-1m 


4-r 


0-^1*1 




2-i 


4-r 


0-\^i 


PI 


2-Me 


4-r 


O-Cl 




2-Jlt 


4-r 


0-Ui 


wi 


2-Cr3 


4-r 


0-01 




2-UCr2i* 


4-r 


0-^^i 


v^i 


9-F 
^-r 


4-F 


6.Br 
^J^OA 


PI 


^— V^l 


4-F 
■f— r 


6-Br 


a 


2-Br 


4-r 


o-ur 


PI 


2-i 


4-ir 


o-isr 


PI 


2-M6 


4-1* 


o-ur 


PI 


2-£t 


A 17 

4-1? 


o-sr 


PI 


2-Cr3 


4-r 


o-i5r 


PI 


2-UCr2'°' 


4-r 


o-or 


PI 


%F 


4-F 


6-F 


a 




4-F 


6-F 

V/— IT 


a 


2-Br 


4-r 


O-r 


PI 


T 

2-1 


4-r 


o-r 


PI 
Ci 


2-Me 


>l 17 

4-F 


0-17 


PI 
Ci 


2-Et 


it 13 

4-F 


o-r 


Ci 


2-CT3 


4-F 


o-r 


Ci 


2-OCF2H 


il V 

4-F 


o-F 


Ci 


0 17 
2-17 


An\ 


O-wi 


PI 




4_n 

4-i.*i 




PI 


2-Br 


4-cl 


O-Cl 


Ci 


2-1 


4-Cl 


O-Cl 


PI 
Ci 


2-Me 


4-Cl 


O-Cl 


PI 


2-Et 


A All 

4^1 


O-Cl 


PI 


2-CT3 


4-Q 


O-Cl 


PI 
Ui 


2-OCF2H 


4-a 


6-a 


a 


2-F 


4-a 


6-Br 


a 


2-a 


4.a 


6-Br 


a 


2-Br 


4-a 


6-Br 


a 


2-1 


4-a 


6-Br 


a 


2-Me 


4<a 


6-Br 


a 


2-Et 




6-Br 


Cl 



wo 03/106427 
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r7 attached to flie 5 position 



p2a 




i>2c 


p7 

&L 


2-01*3 




o-Br 


CI 






o-ur 


Ci 






irV 


n 








n 


2-Br 


4-Cl 


C 13 


CI 


2-1 




o-r 


CI 


2-M6 


A 


o-F 


/-Tl 
(Jl 


2-Bt 


4-Cl 


0-Jr 


CI 


2-CF3 


4-Cl 


6-r 


Q 


2-OCF2H 


A 

4-Cl 


o-F • 


CI 






O-Cl 


CI 








CI 


2-Br 


4-Br 


6-Cl 


CI 


2-1 


4-Br 


6-Cl 


CI 


2-Me 


4-Br 


6-Cl 


CI 


2-Et 


4-Br 


5-Cl 


CI 


2-CF3 


4-Br 


o-Cl 


CI 


2-OCr2il 


4-Br 


0-Cl 


CI 






o-or 


n 






o-cr 




2r0r 


A n_ 

4-Br 


o-Br 


CI 


2-1 


4-Br 


6-Br 


Q 


2-Me 


A 

4-Br 


D-Br 


CI 


2-£t 


4-Br 


6-Br 


CI 


2-CF3 


4-Br 


6-Br ■ 


CI 


2-OCF2** 


4-Br 


6-Br 


CI 




A I2r 
4-15r 


o-r 




Z-Ul 


*W5r 


o-r 




2-Br 


4-Br 


6-F 


CI 


2-1 


4-Br 


6-F 


a 


2-Me ' 


4-Br 


6-F 


a 


2-Et 


4-Br 


6-F 


a 


2-C3F3 


4-Br 


6-F 


Cl 


2-OCF2H 


4-Br 


6-F 


Cl 


2.F 


H 


H 


Br 


2-Cl 


H 


H 


Br 
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r7 is afladhed to flie 4 position 





R2b 






2^r3 


A_pi 


TJ_ 

O-Br 


Cl 


2-UCr2il 


w4_Pl 
4-Cl 


o-ur 


Cl 


z-r 




o-r 








o-r 




2-or 


A_P1 
4-Cl 


o-r 


Cl 


2-1 


4-Cl 


o-r 


Cl 


2-M6 


4-Ci 


O-r 


Cl 


2-Ct 


4-Cl 


O-r 


Cl 


2-Cr3 


4-Cl 


£. T7 

O-r 


Cl 


2^CF2H 


A 

4-Cl 


o-r 


Cl 




A t>- 

*t-i5r 


0-^1 








O-^l 


pi 


2-Br 


4-Br 


o-Cl 


Ci 


2-1 


4-Br 


O-Cl 


Cl 


2-Me 


A T>_ 

4-Br 


O-Cl 


Cl 


2-Et 


4-Br 


.O-Cl 


Cl 


2-Cr3 


4-Br 


O-Cl 


Cl 


2-OCF2H 


4-Br 


O-Cl 


Cl 


z-r 


>t_T>«. 
*r-J5r 


o-isr 


pi 






o-i>r 


pi 


2-Br 


4-Br 


6^Br 


Cl 


f> T 

2-1 


4-Br 


6-Br 


Cl 


2-Me 


4-Br 


6-Br 


Cl 


2-Et 


4-Br 


O-Br 


Cl 


2-CF3 


4-Br 


6-Br 


Cl 


2-OCF2H 


4-Br 


6-Br 


Cl 


Z-r 


4-i5r 


O-r 


pi 


Z-Ul 


4-j5r 


O-r 


PI 


2-Br 


4-Br 


6-F 


Q 


2-1 


4-Br 


6-F 


a 


2-Me 


4-Br 


6-F 


a 


2-Et 


4-Br 


6-F 


a 


2-C3F3 


4-Br 


6-F 


a 


2.OCF2H 


4-Br 


6-F 


a 


2-F 


H 


H 


Br 


2-Cl 


H 


H 


Br 
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r7 attached to the 5 position 



r7 is attached to flie 4 positian 





ii2b 




p7 


p2a 




i>2c 


r7 


2-Br 


H 


H 


Br 


2-Br 


TT 


TT 
H 


isr 


2-1 


H 


H 


Br 


2-1 


TT 

H 


TT 

H 


Br 


2-M6 


H 


H 


Br 


2-M6 


TT 

H 


TT 

H 


Da* 

Br 


2-Et 


H 


H 


Br 


2-Et 


H 


TT 
H 


Br 


2-CF3 


H 


H 


Br 


2-CT3 


H 


H 


Br 


2-OCF2H 


H 


H 


Br 


2-OCT2^ 


H 


TT 


Br 


2-F 


4-F 


H 


Br 


2-1* 


*r-r 


XT 
XjL 




2-Cl 


4-F 




or 




A T? 


XT 
XI 


Br 


2-Br 


4-F 


H 


Br 


2-Br 


A V 


TT 
Xl 


OT 


2-1 


• 4-F 


H 


Br 


2-1 


A "17 

4-r 


TT 
Xl 




2-M6 


4-F 


H 


Br 


2-Me 


4-r 


xl 


Rr 

ctr 


2-Et 


4-F 


H 


Br 


2-Et 


4-r 


TT 

Xl 


Rr 

Br 


2-CF3 


4-F 


H 


Br 


2-CF3 


A 17 

4-r 


XT 
Xl 


Rr 

Br 


2-OCF2H 


4-F 


H 


Br 


2-OCF2H 


4-r 


TT 

xl 


Br 


2-F 


4-a 


H 


Br 






XI 


Rr 


2-Cl 


4-Cl 


H 


Br 






XT 
XI 


Br 


2-Br 


4-a 


H 


Br 


2-Br 


4-a 


TT 
H 


Br 


2-1 


4-a 


H 


Br 


2-1 


4-a 


TT 

H 


Br 


2-Me 


4-a 


H 


Br 


2-Me 


4-a 


TT 

H 


Br 


2-Et 


4-a 


H 


Br 


2-Et 


4-Cl 


TT 

H 


Br 


2-CF3 


4-a 


H 


Br 


2-CF3 


4-a 


TT 

H 


Br 


2-OCF2H 


4<a 


H 


Br 


2-OCF2H 


4-a 


TT 


Br 


2-F 


4-Br 


TT 

H 


Br 


2-1? 


^ur 


XT 
■ XI 


Br 


2-Cl 


4-Br 


TT 

H 


Br 


2-Cl 


*Hor 


XI 


Br 


2-Br 


4-Br 


H 


Br 


2-Br 


4-Br 


TJ 
11 


Rr 

or 


2-1 


4-Br 


H 


Br 


2-1 


4-Br 


TT 


Rr 

Br 


2-Me 


4-Br 


H 


Br 


2-Me 


4-Br 


TT 


Rr 

Br 


2-Et 


4-Br 


H 


Br 


2-Et 


4-Br 


TT 

H 


at 


2-CF3 


4-Br 


H 


Br 


2-CT3 


4-Br 


TT 


Tim 

Br 


2-OCF2H 


4-Br 


H 


Br 


2-oa?2H 


4-Br 


H 


Br 


2-F 


4-1 


H 


Br 


2-F 


4-1 


H 


Br 


2-a 


4-1 


H 


Br 


2-Cl 


4-1 


H 


Br 


2-Br 


4-1 


H 


Br 


2-Br 


4-1 


H 


Br 


2-1 


4-1 


H 


Br 


2-1 


4-1 


H 


Br 


2-Me 


4-1 


H 


Br 


2-Me 


4-1 


H 


Br 


2-Et 


4-1 


H 


Br 


2-£t 


4-1 


H 


Br 



wo 03/106427 



PCT/US03/18609 



R*^ is attadied to fee 5 position 



D2a 

f*- — 




r2c 


f >,l. 


2-CF3 


4-1 


H 


Br 


2-F 


4-CF3 


H 


Br 




*Hor3 


XT 

XjL 


xyi 


Z-J5I 




XT 

tx 


DT 






TT 

a. 


or 




4-Cr3 


TT 

sx 


or 




4-v»r3 


XT 

Jtl 


£ir 




4-Ur3 


XT 

11 


j>r 






XI 


Br 


2-Cl 


4-CN 


XJ 

xi 


Br 


Z-Br 


4-UN 


XT 


Br 


2-1 


4-0-^ 


XT 

u 


Br 


2-Me 


4-CN 


TT 

xi 


Br 


^ ID* 

2-ct 


4-Crl 


XI 

u 


Br 






TT 

xl 


01 








Br 






6^ 


Br 




XT 
XI 




or 


2-1 


XJ 




Rr 

jir 


2-M6 


TJ 
Xl 


0-1.^1 


Rr 

or 


2-i£t 


TT 

Jtl 




Rr 

Br 


2-Cr3 


XT 


D-L.1 


Rr 

or 


2-OCr2xi 


TT 

IT 




Rr 

or 




n 




Br 




tr 
n 




Br 


2-Br 


TT 

H 


o-Br 


Br 


2-1 


TT 

H 


o-Br 


Br 


2-Me 


TT 

H 


o-Br 


Br 


2-Et 


TT 

H 


6-Br 


Br 


2-CF3 


H 


6-Br 


Br 


2-OCF2H 


H 


6-Br 


Br 


2-F 


H 


6-F 


Br 


2-a 


H 


6-F 


Br 


2-Br 


H 


6-F 


Br 


2-1 


H 


6-F 


Br 


2-Me 


H 


6-F 


Br 
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r7 is aUached to fliB 4 position 



R2a 


R2b 


r2c 


b2 

CJT m 


2-CF3 


4-1 


H 


Br 


2-F 




H 


Br 




*r-\-X'3 


rr 
n 


Rr 


0 Rr 


^r-w^3 


XI 
XI 


Rr 

or 


2-1 


^-01*3 


TT 
XI 


Rr 
or 


2-Me 


*r-or3 


XI 


Rr 
or 


2-Iil 




XT 


Rf 
or 


2-Cir3 




XT 
Xl 


Ri> 
Ox 








Br 


2-d 




XI 
Xl 


R^ 

or 


2-Br 




XT 
Xl 


Rr 

or 


2-1 




XT 
Xl 


Rr 

or 


2-Me 




XT 
Xl 


Rr 

or 


2-l2ft 




XT 
Xl 


Rr 

or 


2-^*1*3 




TJ 


Rr 

or 


2.F 


H 


6-Cl 


Br 


2-Cl 


H 


6-Cl 


Br 


0 Rr 

z-or 


XT 
XI 




Rr 

ox 


2-1 


XI 
XI 




Rr 
ox 


2-Me 


XI 

xl 


O-Ol 


Rr 

or 


0 X3* 

2-iit 


XT 
Xl 


0-01 


Rr 

or 


2-ur3 


XI 

xl 




Rr 

or 


f% />^^T7_XT 
2-CIUF2B 


XT 

xl 


0-wl 


Rr 

or 




TT 
XI 


/UBr 
0-01 


Br 

0X 


2.n 


XI 
XI 


i/-or 


Br 

0X 


2-Br 


TT 

H 


o-Br 


Br 


2-1 


TT 

H 


O-Br 


Rv 

Br 


2-Me 


TT 

H 


O-Br 


TJ- 

or 


2-£t 


H 


6-Br 


Br 


2-CF3 


H 


6-Br 


Br 


2-OCF2H 


H 


6-Br 


Br 


2-F 


H 


6-F 


Br 


243 


H 


6-F 


Br 


2-Br 


H 


6-F 


Br 


2-1 


H 


6-F 


Br 


2-Me 


H 


6-F 


Br 
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r7 is qftnnhed to &e 5 positioii 



R7isattadiedtDflie4positioa 



g2a 


gZb 


SfE 


ez 




i>2b 




p7 


2-£t 


H 


6-F 


Br 


2-Et 


H 


6-F 


isr 


2-CF3 


H 


6-F 


Br 


2-CF3 


TT 

H 


o-r 


or 


2-OCF2H 


H 


6-F 


Br 


2-OCF2H 


TT 

H 


o-r 




2-F 


4-F 


6-Cl 


Br 








Br 
ox 


2-Cl 


4-F 


0-Cl 


cr 








Br 


2-Br 


4-F 


6-a 


Br 


2-Br 


4-r . 




i>r 


2-1 


4-F 


6-a 


Br 


2-1 


A W 

4-r 




tsr 


2-Me 


4-F 


6-Cl 


Br 


2-Me 


A C 

4-r 


CM-4 


0r 


2-Et 


4-F 


6-a 


Br 


2-Et 


. 4-r 


O-Cl 


Rr 

or 


2-CF3 


4-F 


6-a 


Br 


2-CT3 


4-r 




Rr 

or 


2-OCF2H 


4-F 


6-a 


Br 


2-OCT2H 


A TS 

4-r 




Rr 

or 


2-F 


4-F 


6-Br 


Br 




i-r 






2-Cl 


4-F 


6-Br 


Br 


2-a 


4-r 


o-isr 


Rr 

or 


2-Br 


4-F 


6-Br 


Br 


2-Br 


4-F 


6-Br 


or 


2-1 


4-F 


6-Br 


Br 


2-1 


4-F 


6-Br 


JSr 


2-Me 


4-F 


6-Br 


Br 


2-Me 


4-F 


6-Br 


or 


2-Et 


4-F 


6-Br 


Br 


2-Et 


4-F 


6-Br 


or 


2-CF3 


4-F 


6-Br 


Br 


2-CT3 


4-F 


o-Br 


or 


2-OCF2H 


4-F 


6-Br 


Br 


2-OCT2^ 


4-r 


o-cr 


Rr 

or 


2-F 


4-F 


6-F 


Br 




A 1? 

^r 


o-r 


Br 


2<!l 


4-F 


6-F 


Br 




ill p 


o-r 


Rr 


2-Br 


4-F 


6-F 


Br 


2-Br 


4-F 


O-r 


Rr 

or 


2-1 


4-F 


6-F 


Br 


2-1 


4-'F 


6-F 


or 


2-Me 


4-F 


6-F 


Br 


2-Me 


4-F 


6-F 


or 


2-£t 


4-F 


6-F 


Br 


2-Et 


4-F 


6-r 




2-CF3 


4-F 


6-F 


Br 


2-0^3 


4-F 


6-F 


or 


2-OCF2H 


4-F 


6-F ' 


Br 


2-OCT2^ 


4-F 


6-F 


or 


2-F 


4-a 


6-a 


Br 


2-r 


4-01 




Rr 

or 


2-Cl 


4-a 


6-a 


Br ' 


2-a 


4-Cl 




Rr 

or 


2-Br 


4-a 




Br 


2-Br 


4-a 


6-a 


Br 


2-1 


4^ 


6-a 


Br 


2-1 


4-a 


6-a 


Br 


2-Me 


4-a 


6-a 
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Fomnilalion/Utilitv 

Compounds of this invention will generally be \ised as a fonnulation or conqwsition 
with an agriculturally suitable carrier comprising at least one of a liquid diluent, a solid 

5 diluent or a surfactant The fonnulation or composition ingredients are selected to be 
consistfflol with the physical properties of the active ingrediait, mode of qiplication and 
environmental fectcns sudi as soil type, moisture and tenq)eratuie. Useful finmnlations 
indude Uqiuds su(^ as solutions (induding emulsifiable concentrates), sus|^^ 
emulsions (induding naicroemnlsions and/or suspoonulsions) and die like optionally 

10 canbethidceDediDto^ls. Useful formuMons fur&er indude solids sucb as dusts, 
powdas, granules, pellets, tablets, films, and fl»e like whidi can be water-dispersible 
Cwettable") oc water-soluble. Active ingredient can be (micro)eiicapsulated and further 
formed into a suspension or soUd formulation; alternatively the entire formulation of active 
ingredient can be enc8?)sulated (or "overcoated"). Encapsulation can control or delay release 

15 ofihe active ingredient Sprayable formulations can be extended in suitable media and used 
at spray volumes from about one to several hundred liters per hectare. Higji-straiglh 
compositions are primarily used as intermediates for forfljer formulation. 

The formulations will typically contam effective amounts of active ingredient, diluent 
and surfectant within the foUowing approxiniate ranges that add iq> to 100 percent by wd^ 
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Water-Dispersible and Waler-sohible 
Giaimles. Tablets and Powders. 

Suspensions, &nnlsions» Solutions 
(including Emulsifiable 
Concentrates) 

Dusts 

Grannies and Pellets 
EGgh StTengtb Conq)ositions 



Active 
Ingredient 

5-^0 



5-50 



1-25 
0.01-99 

90-99 



Weigjit Percent 

Diluent 
0-94 

40^5 



70-99 
5-99.99 

0-10 



Snrfectant 
1-15 

0-15 



0-5 
0-15 

0-2 



Typical solid diluents are d^cribed in Watkins, et al., Handbook of Insecticide Dust 
Diluents and Carriers, 2nd Ed., Dorland Books, Caldwell, New Jersey. Typical liquid 
diluKits are described in Marsdra, Solvents Guide, 2nd Ed., Interscieac^ New York, 1950, 
McCutcheon's Detergents and Enmlsifiers Annual,^ Coip., Ridgewood, New 

5 JersQr, as well as Sisdy and Wood, Encyclopedia of Surface Active Agents, Cheniical PubL 
Co., Inc., New York, 1964, list surfectants and recommended uses. All formulations can 
contain minor amounts of additives to reduce foam, caking, corrosion, rDiax>biological 
growth and ftie like^ or thickeners to inorease viscosity. 

Surfectants include, for example, polyefhoxylated alcohols, polyethoxylated 
10 alkylphenols, polyethoxylated soibitan fetty acid esters, dialkyl sulfosucdnates, alkyl 
sulfetes, alkylbenzme sulfonates, organosilicones, //,AWiaIkyltaurates, lignin sulfonates, 
naphthalene sulfonate formaldehyde condensates, polycarboxylates, and 
polyoxyethylene^polyoxypropyiene block copolymers. Solid diluents include, for example, 
clays such as bentonite, montmorillonite, attsqpulgite and kaolin, starch, sugar, silica, talc, 
15 diatomaceous earth, urea, calcium caAonate, sodium carbonate and bicarbonate, and sodium 
sulfite. liquid diluents include, for exanq>le, water, J\r,7/-<limefhylfoirQa^ dimethyl 
sulfoxide, JST-alkjdpyrrolidone, efhjdene ^ycol, polypropjdene glycol, paraffins, 
alkyibenzenes, alkjtoaphtbalenes, oils of oliv^ castor, linseed, tung, sesame, com, peanut 
cotton-seed, soybean* rape-seed and coconut, fetty add est^, ketones sudi as 
20 cyclohexanone, 2-heptanone, isophorone and 4-hydroxy-4-mefliyl-2-pentanone, and alcohols 
such as medianol, cyclohexanol, decanol and tetrahydrofurfuryl alcohol. 

Solutions, includmg emulsifiable concentrates, can be prepared by simply mixing the 
ingredients. Dusts and powders can be prepared by blending and, usually, grinding as in a 
hammer mill or fluid-energy mill. Suspensions are usually prepared by wet-milling; see, for 
25 example, U.S. 3,060,084. Granules and pellets can be prepared by spraying the active 

matoial upon preformed granular caniers or by agglomeration techniques. See Browning, 
"Agglomeration^ Chemical Engineering, Decenober 4, 1967, pp 147-48, Perry's Chemical 
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Engineer's Handbook, 4th Ed, McGraw-Hill, New Yoik, 1963, pages 8-57 and following, 
and PCX Publication WO 91/13546. Pellets can be prepared as described in U.S. 4,172,714. 
Water-dispasible and wata--soluble granules can be prepared as tau^ in U.S. 4,144,050, 
U.S. 3,920,442 and DE 3,246,493. Tablets can be prepared as taugjit in U.S. 5,180,587, U.S. 
5 5,232,701 and U.S. 5,208,030. Films can be prepared as tau^t in GB 2,095,558 and U.S. 
3,299,566. 

For for&er in£>Knation re^iiding the art of formulation, see T. S. Woods, 
Formulator's Toolbox - Product Forms for Modem Agriculture" in Pesticide Chemistry and 
Bioscience, The Food-Environment Challenge^ T. Brooks and T. R. Roberts, Eds., 

10 PmfiftftHings nf the 9th Intanational Congress on Pesticide Chemistry. TTie Royal Society of 
Oiemistiy, Cambridge, 1999, pp. 120-133. See also U.S. 3,235,361, Col. 6, line 16 throu^ 
Col. 7, line 19 and Examples 10-41; U.S. 3,309,192, Col. 5, line 43 throu^ Col. 7, line 62 
and Examples 8, 12, 15, 39, 41, 52, 53, 58^ 132, 138-140, 162-164, 166, 167 and 169-182; 
U.S. 2,891,855, Col. 3, line 66 tiirou^ CoL 5, line 17 and Examples 1-4; Klingman, Weed 

15 Control as a Science, John Wiley and Sons, Inc., New York, 1961, pp 81-96; and Hance 
et al., Weed ConUvl Handbook, 8lh Ed., Blackwell Scientific Publications, Oxford, 1989. 

In the following Examples, all percentages are by wd^ and all {c»mnl8ti(nis are 
pr^aied in convendbsal ways. Cosqiound numbos refo to confounds in Index Table A. 




Compound 1 

dodecylpheool polyethylme glycol edier 
sodium Hgmnsulfoiiate 
sodium alicoaluminate 



65.0% 
2.0% 
4.0% 
6.0% 

23.0%. 




Compound 1 

attqnilgite granules (low volatile matter, 



10.0% 




90.0%. 



35 etude calcium ligninsutfonate 



Compound 1 

anhydrous sodium sul&te 



sodium alkyhiaphtiialenesalfonate 
calcium/magnesium boitonite 



25.0% 
10.0% 
5.0% 
1.0% 
59.0%. 
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5 



Emulsifiable Concentrate 
Compound 1 

bl^d of oil soluble sulfonates 
and polyoxyethjdme ethers 
isophorone 



20.0% 



10.0% 
70.0%. 



Example E 



Granule 



10 



Compound 1 
cellulose 
lactose 
commeal 



0.5% 
2.5% 
4.0% 
93.0%. 



Compounds of this invention are characterized by favorable metabolic and/or soil 
residual patterns and esdnbit activity controlling a spectrum of agronomic and non- 

15 agronomic invertebrate pests. (In the context of this disclosure "mvertebrate pest contror 
means inhibition of mvertdwrate pest developmmt (including mortality) that causes 
significant reduction m feeding or other injury or damage caused by the pes^ related 
expressions are defined analogously.) As referred to in this disclosure, the term 
'invertebrate pesf * includes arthropods, gastropods and nematodes of economic importance 

10 as pests. The term "arthropod" includes msects, mites, spiders, scorpions, centipedes, 

millipedes, pill bugs and symphylans. The term "gastropod" mcludes snails, slugs and other 
Stjdommatophora, The term ^^ematode" includes all of the hehninfhs, such as: 
roundworms, heartworms, and phytophagous nematodes (Nematoda), flukes (Tematoda), 
Acanthocephala, and tapeworms (Cestoda). Those skilled in the art will recognize that not 

15 all compounds are equally effective against all pests. Compounds ofthis invention display 
activity against economically important agronomic and nonagronomic pests. The temi 
"agronomic" refers to the production of fidd crops such as for food and fiber and mcludes 
the growth of cereal crops (e.g., wheat, oats, barley, rye, rice, maize), soybeans, vegetable 
crops (e.g., lettuce, cabbage, tomatoes, beans), potatoes, sweet potatoes, gr^es, cotton, and 

30 tree fiuits (e.g., pome fiuits, stone fiuits and dtrus fruits). The term **nonagronomic" refas 
to other horticultural (e.g., forest, greenhouse, nursery or ornamental plants not grown m a 
field), public (human) and animal health, domestic and commercial structure, household, and 
stored product applications or pests. For reason of invertebrate pest control spectrum and 
economic unportance, protection (from damage or injury caused by invertebrate pests) of 

35 agronomic crops of cotton, maize, soybeans, rice, vegetable crops, potato, sweet potato, 
grapes and tree fruit by controlling invertebrate pests are prefixed embodiments of the 
invaition. Agrononuc or nonagronomic pests inctode larvae of the order Lepidop^ 
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as annywonns, cutwonns, ioopers, and hdiothines in the fisanily Noctuidae (e.g., fall 
annywonn {Spodoptera Jugiperda J. E. Smith), beet annywonn (Spodoptera engua 
Hubner), black cutwonn {Agrotis ipsilon Hu&agel), cabbage looper {Trichoplusia ni 
Hubner), tobacco budwonn {Hdiothis virescens Fabridus)); borars, casd>earCTs, webwonns, 

5 conewoims, cabbageworms and skeletonizors from the family Pyralidae (e,g., European com 
bora: (Ostrinia mtbilalis Hubna:), navel orangewoim Qtnyelois transitella Walker), com 
root webworm (Crambus ccUiginosellus Clemens), sod wAworm (Herpetogramma 
licarsisalis Walk^)); leafioUefs, budworms, seed worms, and fircdt worms in the fiunily 
Tortricidae (e.g., codling moth {Cydia pomonetta linnaews), grape berty moth (Endopiza 

10 viteana Clemens), oriental fruit molh {Grapholita molesta Busck)); and many olh^ 

economically important Iqndoptera (e.g., diamondbadc moth (JPIutella jcylostella linnaeus), 
pink boUworm (Pectinophora gossypieUa Saunders), gypsy moth {Lymantria dispar 
Linnaeus)); nymphs and adults of the order Blattodea including codaroaches from the 
families Blattellidae and Blattidae (e.g., oriental cockroadi {Blatta orientalis linnaeus), 

1 5 Asian cockroach (Blatella asahinai Mizukubo), Geaman cockroach {Blattella germanica 
Linnaeus), brownbanded cockroach {Si^ella longipalpa Fabridus), Amaican cockroach 
{Periplaneta americana Linnaeus), brown cockroach {Periplaneta brunnea Bunneister), 
Maddra cockroach (Leucophaea maderae Fabridus)); foliar feeding larvae and adults of the 
ord^ Coleoptera including weevils from the fiunilies Anthribidae, Brudiidae^ and 

20 Curculionidae (e.g., boll weevil {Anthonomus grandis Boheman), rice water weevil 

(Lissorhoptms oryzophilus Kusdiel), granary weevil (Sitophilus granarius Unnaeus), rice 
weevil (Sitophilus oryzae Unnaeus)); flea beefles, cucumber beeQes, rootwonns, leaf 
beedes, potato beetles, and leafininers in the fiamily Chrysomelidae (e.g., Colorado potato 
beetle {Leptinotarsa decemlineata Say), western com rootworm {Diabrotica virgifera 

25 virgifera LeConte)); chafes and other beetles from the femily Scaribaddae (e.g., Japanese 
beetle {Popillia japonica Newman) and European chafer (Rhizotrogus majalis 
Razoumowsky)); carpet beetles from flie femily Dermestidae; wireworms from the family 
Elateridae; bark beetles from the family Scolytidae and flour beetles from die femily 
Tenebrionidae. In addition agronomic and nonagronomic pests include: adults and larvae of 

30 the Older Dermaptem including earwigs from the femily Forficulidae (e.g., European earwig 
(Forftada auricularia Lmnaeus), black earwig (Chelisoches mono Fabridus)); adults and 
nymphs of the orders Hemiptera and Homoptm such as, plant bugs from die femily 
Miridae, dcadas from the femily Cicadidae^ leaflioppas (e.g. Empoasca spp.) firom the 
femily Cicaddlidae, planthoppers from die fitmilies Fulgoroidae and Delphaddae, 

35 treehoppers from the femily Membraddae, psyllids from the family Psyllidae, whiteflies 
from the femily Aleyrodidae, aphids from the femily Aphididae, phylloxera from the femily 
Phyiloxeridae, mealybugs from the femily Pseudococddae, scales from the families 
Cocddae, Diaspididae and Margarodidae, lace bugs from the family Tingidae, stink bugs 
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from the family Poitatomidae, dnch bugs (e.g., Blissus spp.) and other seed bugs from the 
femily Lygaeidae, spittld>ugs from the femily CCTCopidae squash bugs from the femily 
Coreidae, and red bugs and cotton stainacs from ttie family Pyrrhocoridae. Also included are 
adults and larvae of the ordo: Acari (mites) sudi as spida: mites and red mites in the femily 

5 Tetranychidae (e.g., European red mite {Panonychus ulmi Kodi), two spotted spider mite 
(Tetranychus urticae Kodi), McDaniel mite {Tetranychus mcdanieli McGr^or)), flat mites 
in flie femily Teooipalpidae (e,g*, citrus flat mite {Brevipalpus lemsi McGregor)), rust and 
bud mites in the femily Eiiophyidae and other foliar feeding mites and mites inqportant in 
human and animal health, i.e. dust mites in the femily ]^dennoptidae» follicle mites in the 

1 0 femily Demodiddae, grain mites in the family Olycyphagidae^ ticks in the order Ixodidae 
(e.g., de^ tick {Ixodes saqmlaris Say), Australian paralysis tide {Ixodes hohcycbis 
Neumann), American dog tick {Dermacentor variabilis Say), lone star tide {Ambfyomma 
americanum Linnaeus) and scab and itch mites in the fiamilies Psoroptidae, Pyemotidae, and 
Sarcoptidae; adults and immatures of the order Orthoptera including grasshoppers, locusts 

1 5 and crickets (e,g., migratory grasshoppers (e.g., Melanoplus sanguinipes Fabridus, M 

differentialis Thomas), American grasshoppers (e.g., Schistocerca americana Drury), desert 
locust {Schistocerca gregaria Forskal), migratory locust {Locusta migratoria Linnaeus), 
house oick^ {Acheta domesticus Linnaeus), mole aidcets {Gryllotalpa spp.)); adults and 
immatures of the ord^ Diptera including leafioiners, midges, fruit flies (Tephritidae), frit 

20 flies (e.g., Oscinella frit Limiaeus), soil maggots, house flies (e.g., Musca domestica 

Liimaeus), lesser house flies (e.g., Fannia canicularis Linnaeus, F. femoralis Stein), stable 
flies (e.g., Stomojys calcitrans Unnaeus), fece flies, hom flies, blow flies (e,g., Ckrysomya 
spp-, Phormia spp.), and other muscoid fly pests, horse flies (e.g,, Tabanus spp.), hot flies 
(e.g., Gastrophilus spp., Oestrus spp.), cattle grubs (e.g., Hypoderma spp.), deer flies (e-g., 

25 Chrysops spp.), keds (e.g., Melophagus ovintis Liimaeus) and other Bradiycera, mosquitoes 
(e.g., Aedes spp., Anopheles spp., Culex spp.), black flies (e.g., Prosimulium spp., Simulium 
spp.), biting midges, sand flies, sdarids, and other Nematoceara; adults and immatures of the 
order Thysanoptera including onion thrips {Thrips tabaci UndCTian) and other foliar feeding 
thrips; insect pests of the order Hymenoptera including ants (e.g., red carpenter ant 

30 {Camponotus ferrugineus Fabridus), blade carpenter ant {Camponotus pennsylvanicus De 
Geer), Pharaoh ant {Monomorium pharaonis Linnaeus), little fire ant {Wdsrnamia 
auropunctata Roger), fire ant {Solenopsis geminata Fabridus), red imported fire ant 
{Solenopsis invicta Buren), Argentine ant {Iridomyrmex humilis Mayr), crazy ant 
{Paratrechina longicomis Latreille), pavement ant {Tetramorium caespiium Linnaeus), 

35 cornfield ant {Lasius alienus Forst^), odorous house ant {Tqpinoma sessile Say)), bees 
(including carpenter bees), hornets, yellow jadcets and wasps; insect pests of the order 
Isoptera including the eastern subterranean tennite {Reticulitermesflavipes Kollar), westem 
subterranean termite {Reticulitermes hesperus Banks), Formosan subterranean tennite 
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{Coptotermes formosanus Shirald), West Indian diywood teonile {Incisitermes immigrans 
Snyder) and ofheic temites of economic importance; insect pests of the order TTiysanura such 
as silvafish {Lepisma saccharina Linnaeus) and j5rd)rat {Thermohia domestica Packard); 
insect p^ of flie order Mallophaga and inchiding the head louse {Pediculus humanus 

5 capitis De Geer), body louse {Pediculus humanus humanus liimaeus), diicken body louse 
(Menacanthus stramineus Nitszch), dog biting louse (Trichodectes cants De Geo:), fluff 
louse {Goniocotes gallinae De Geer), sheq) body louse (Bavicola ovis Schnmk), short-nosed 
cattle louse {Haematopinus eurystemus Nitzsdi), long-nosed cattle louse (Linognathus vituli 
Linnaeus) and odier suddng and chewing parasitic lice that attack man and animals; insect 

1 0 pests of the order Siphonoptera including the oriental rat flea (Xenopsylla cheopis 
Rothschild), cat flea (Ctenocq>halides felis Bouche), dog flea {Ctenoc^halides canis 
Curtis), hen flea (Ceratophyllus gallinae ScArank), stickti^ flea {Echidnophaga gallinacea 
Westwood), human flea [Pulex irritans linnaeus) and other fleas afflicting tnamm al s and 
birds. Additional arthropod pests covered include: spiders in the order Araneae such as the 

1 5 brown recluse spider (Loxosceles reclusa Gertsch & Mulaik) and the black widow spider 
(Latrodectus mactans Fabridus), and centipede in the order Scutigeromorpha such as the 
house centipede {Scutigera coleoptrata linnaeus). Compounds of the present invention also 
have activity on members of the Classes Nematoda, Cestoda, Tre m atoda, and 
Acanihocephala including economically important members of the orders Strougyiiday 

10 Ascaridida, Oxyurida, Rhabditida, Spirorida, and ^ic^lida such as but not limited to 
economically important agricultural pests (i.e. root knot nematodes in the genus 
Meloidogyne, lesion nematodes in the geaus Pratylenckus^ stubby root nematodes in the 
genus TYichodorus, etc.) and animal and human health pests (i.e. all economically important 
flukes, tq)eworms, and roundworms, such as Strdngylus vulgaris in horses, Toxocara canis 

15 in dogs, Haemonchus contortus in sheqp, Dirofilaria immitis Leidy in dogs, Anoplocephala 
perfoliata in horses, Fasciola hepatica Linnaews in ruminants, etc.). 

Compounds of the invmtion show particularly high activity against pests in the order 
Lepidoptera (e.g., Alabama argillacea Hubner (cotton leaf worm), Archips argyrospila 
Walker (fruit tree leaf rolla:), A rosana Linnaeus (European leaf roller) and oUassc Archips 

50 species, Chilo suppressalis Walker (rice stem borer), Cnaphalocrosis medinalis Guenee (rice 
leaf roller), Crambus cattginosellus aemais (com root wd)Wonn), Crambus teterrellus 
Zincken (bluegrass webworm), Cydia pomondla linnaeus (codling moth), Earias insulana 
Boisduval (spiny boUworm), Earias vittella Fabridus (spotted bollworm), Helicoverpa 
amdgera Hubner (American boUwcmn), Helicoverpa zea Boddie (com earwoim), Heliothis 

35 virescms Fabridus (tobacco budworm), Herpetogramma licarsisalis Walker (sod 

webworm), Lobesia botrana Dems & Sdiiffemiuller (gr^e berry moth), Pectinophora 
gossypiella Saunders (pink bollworm), Phyllocnistis citrella Stainton (dtrus leafininer), 
Pieris brassicae linnaeus O^rge white butterfly), Pieris rapae Linnaeus (small white 
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butt^y), Plutella xylostella Lumaois (diamondbadc moth), Spodoptera exigua Hubner 
(beet annywonn), Spodoptera litura Fabridus (tobacxx) cutworm, cluster cat^illar), 
Spodoptera frugiperda J. E. Smith (fell annywonn), Trichoplusia ni Hubner (cabbage 
looper) and Tuta absoluta Meyridc (tomato leafininer)). Compoimds of the invoition also 

5 have commaiaally significant activity on members from the order Homoptera including: 
Acyrthisiphon pisum Harris ^ea aphid), Aphis craccivora Koch (cowpea aphid). Aphis fabae 
Scopoli (black bean aphid). Aphis gossypii Glover (cotton ^hid, melon aphid). Aphis pomi 
De Geer (q)ple ^^hid). Aphis spiraecola Patdi (spirea q>hid), Aulacorthum solani 
Kaltenbach (fox^ove q>hi(Q, Chaetosiphon fraga^olii Cockerell (strawbeny aphid), 

10 Diuraphis noxia Kurdjumov/Moidvilko (Russian wheat aphid), Dysaphis plantaginea 
Paaserini (rosy ^le ^hid), Eriosoma lanigerum Hausmann (woolly apple aphid), 
Hyalopteruspruni Geofifroy (mealy plnm ^hid), Lipaphis erysimi iCaltenbach (turnip 
aphid), Metopolophium dirrhodum Walker (cereal aphid), Macrosipum euphorbiae Thomas 
(potato ^hid), Myzus persicae Sulzer (pe^h-potato q)hid, greai peach aphid), Nasonovia 

1 5 ribisnigri Mosley (lettuce ^hid). Pemphigus spp. (root aphids and gall aphids), 

Rhopalosipkum maidis Fitch (com leaf aphid), Rhopalosiphum padi Linnaeus (bird dierry- 
oat aphid), Schizaphis gramiman Rondani (greenbug), Sitobion avenae Fabridus (Engjish 
grain aphid), Therioaphis maculata Buckton (spotted alfelfe aphid), Toxoptera aurantii 
Boyer de Fonscolombe (black dtrus aphid), and Toxoptera citridda Kiikaldy (brown dtrus 

20 aphid); Adelges spp. (adelgids); Phylloxera devastatrix Pergande (pecan phylloxera); 
Bemisia tabaci Gemiadhis (tobacco whitefly, swe^potato wbitefly), Bemisia argentifolii 
Bellows & Peiring (silvedeaf whitefly), Dialeurodes citri Ashmead (dtrus whitefly) and 
Trialeurodes yaporariorum Westwood (greenhouse whitefly); Empoasca fabae Harris 
(potato leafliopper), Laodelphax striatellus Fallen (smaller brown planthopper), Macrolestes 

25 guadrilineatus Forbes (aster leafliopper), Nephotettix cinticeps Uhler (green leafliopper), 
Nephotettix nigropictus Stal (rice leafliopper), Nilaparvata lugens Stal (brown planthopper), 
Peregrinus maidis Ashmead (com planthopper), Sogatella ficrcifera Horvafh (white-backed 
planthopper), Sogatodes orizicola Mnir (rice delphadd), Typhlocyba pomaria McAtee white 
apple leafliopper, Erythroneoura spp. (grape leaflioppers); Magicidada septendecim 

30 linnaeus (periodical dcada); Icerya purchasi Maskdl (cottony cushion scale), 

Quadraspidiotus pemiciosus Comstodc (San Jose scale); Planococcus citri Risso (dtrus 
mealybug); Pseudococcus spp. (other mealybug conqplex); Cacopsyllapyricola Foerster 
(pear psylla), Trioza diospyri Ashmead (persuranon psjdla). Hiese compounds also have 
activity on members fix)m ihe order Hemiptem including: Acrostenmm hilare Say (green 

35 stink bug), Anasa tristis De Geer (squash bug), Blissus leucopterus leucopterus Say (diindi 
bug), Corythuca gossypii Fabridus (cotton lace bug), Cyrtopeltis modesta Distant (tomato 
bug), Dysdercus siOurellus Herridi-Sdiaffer (cotton stainer), Euchistus servus Say (brown 
stink bug), Euchistus variolarius Palisot de Beauvois (one-spotted stink bug), Graptosthetus 
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spp, (complex of seed bugs), Leptoglossus corculus Say (leaf-footed pine seed bug), Lygus 
Uneolaris Palisot de Beauvois (tarnished plant bug), Nezara viridula linnaeus (soufliCTi 
greea stink bug), Oebalus pugnax Fabiidus (rice stink bug), Omopeltusfasciatus Dallas 
Oarge milkweed bug), Pseudatomoscelis seriatus Reuter (cotton fl^opper). Oflier insect 

5 orders controlled by compounds of the invention indude Hiysanoptera (e.g., Frankliniella 
occidentalis Peargande (westrai flower thrip), Scirthothrips citri Moulton (citrus fhrip), 
Sericothrips variabilis Beadi (soybean thrip), and Thrips tabaci Lindanan (onion fhiip); and 
the orda: Coleoptera (e.g., L^tinotarsa decemJineata Say (Colorado potato beefle), 
Epilacfma varivestis Mulsant (Mexican beau beetle) and wireworms of flie g&i^Agriotes, 

10 Athous or Limonhis). 

Compounds of this invention can also be mixed with one or more other biologically 
active compounds or agents, e.g. a confound different from a compound of Formula I, an JV- 
oxide or a salt fliereot including insecticides, fungicides, nematoddes, bacteriddes, 
acariddes, growlh regulators sudi as rooting stimulants, chanosterilants, saniochemicals, 

1 5 repdlents, attractants, pheromones, feeding stimulants, other biologically active compounds 
or entomopafhogenic bacteria, virus or fungi to form a multi-component pestidde giving an 
even broader spectrum of agricultural utility. Thus, compositions of the present invention 
can also comprise at least one other biologically active compound or agent selected from the 
group consisting of an other insectidde, a fimgidde, a nematodde, a bacteridde^ an 

20 acaridde, a growth regulator, a rooting stimulant, a di«nostralant, a semiodiemical, a 
repelleut, an attractant, a pheramone, a feeding stimulant, and an entomopathogenic 
bacterium, virus or fungus. Such conq)ositions preferably further comprise at least one 
additional component selected from the group consisting of a surfiswtant, a solid diluoit, and 
a liquid diluent 

25 E?camples of other biologically active compounds or agents with which compounds of 

this invention can be formulated are: msectiddes such as abamectin, acephate, acetamiprid, 
avOTuecdn, azadirachtin, azmphos-mefhyl, bifenthrin, binfenazate, bi^rofezin, carbofuran, 
chlorfen^yr, chlorfluazuron, chlorpyrifos, chlorpyrifos-methyl, chromafenozide, 
clothianidin, cyflufhrin, beta-cyflufhrin, cyhalothrin, lambda-cyhalothrin, cypermeflnm, 

30 cyromazine, deltamethrin, diafenfhiuron, diazinon, diflubenzuron, dimdhoate, diofenolan, 
emamectin, endosulfan, esfenvalerate, ethiprole, fenothicafb, fenoxycaib, fetq)ropalhrin, 
feiqttoximate, fenvalerate, fipronil, flonicamid, flucylhrinate, tau-fluvalinate, flufisnoxuron, 
fonophos, halofenozide, hexaflumuron, imidacloprid, indoxacarb, isofenphos, lufenuron, 
malathi<m, metalddiyde, methamidophos, methidathion, mefhomyl, methpprene, 

35 . mefhoxydilor, monocrotophos, mefhoxyfenozide, nifhiazm, novaluron, oxamyi, parathion, 
paraflrion-mefliyi, permethrin, phorate, phosalone, phosmet, phosphamidon, pirimicarb, 
profenofos, pymetrozine, pyridaljd, pyriproxyfen, rotenone, spinosad, sulprofos, 
tebufenozide, teflubrazuron, teflufhiin, terbufos, tetrachlorvinphos, fhiaoloprid. 
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thiamffthoxa"ij fhiodirarb, fhiosultap-sodium, tralomethrin, trichlorfon and triflumuron; 
fungicides sudi as acibenzolar, azoxystrobin, bmomyl, blastiddin-S, Bordeaux mixture 
(tribasic copper sulfete), bromuconazole, caipropamid, captafol, cqptan, caibendaziin, 
ddoroneb, chlorothalonil, copper oxydiloride, copper salts, cyflufmamid, qrmoxaml, 

5 cyproconazole, cyprodinil, (5)-3,5-di<Moro-^V^(3-diloro-l-elhyl-l-methyl-2K>xo^^ 

methylbenzamide (RH 7281), diclocymet (S-2900), diclomezdne, dicloran, difeioconazole, 

(5)-3,5-dihydro-5-methyl-2-(meth)4tiuo)-5-phenyl-3Kpbea^^ 

(RP 407213), dimefhomorph, dimoxystrobin, dinioonazole, dimconazole-M, dodine, 

edifenphos, epoxiconazole, fiamoxadone, fcnamidone, fenarimol, fenbuoonazole, fencaramid 

10 (SZX0722), fCTpidonil, fe!q)ropidin, fei^pimoiph, fentin acetate feilin hydroxide, 
fluazinam, fludioxonil, flumetover (RPA 403397), fluquinconazole, flusQazole, flutolanil, 
flutriafol, folpet, fosetyi-alTnninuin, furalaxyl, finrametapyr (S-82658), hexaconazole, 
ipconazole, iprobrafias, iprodione, isoprothiolane, kasugamydn, kresoxim-melhyi, 
mancozd), maneb, mefenoxam, mq>ronil, metalaxjd, metconazole, metomino- 

15 strobin/fenominostrobin (SSF-126), myclobutanil, neo-asozin (ferric methanearsonate), 
oxadixyl, poiconazole, pencycuron, probenazole, prochloraz, propamocaib, propiconazole, 
pyrifenox, pyradostrobin, pyrimethanil, pyroquilon, quinoxyfen, spiroxamine, sulfur, 
tebuconazole, tetraconazole, thiabendazole, fhifluzamide, fhiophanate-metiiyl, thiram, 
tiadinil, triadimefon, triadimenol, tricydazole, trifloxystrobin, triticona2ole» validamydn and 

20 vinclozolin; netnatoddes such as aldicarb, oxamjd and fenanriphos; bacteriddes such as 
streptomycin; acariddes such as amitraiz, chinomethionat, chlorobazilate, cyhexatin, 
dicofol, diModilor, etoxazole^ fenazaquin, fenbutatin oxide, fenpropaflirin, feiq>yroximate, 
hexyfhiazox, propargite, pyridaben and tebiife£q)ynul; and biological agents sudi as Bacillus 
thuringiensis including ssp. aizawai and kurstaJa^ Bacillus tkuringiensis delta mdoloxin, 

25 baculovirus, and entomopathogenic bacteria, virus and fungi. Compounds of this invention 
and compositions thereof may be applied to plants genetically transformed to express 
piotdns toxic to invertebrate pests (sudi as Bacillus thuringiensis toxin). The effect of the 
exogenous invertebrate pest control compounds and compositions may be synergistic with 
the expressed toxin protdns. 

30 A general reference for these agricultural protectants is Hie Pesticide Manual, 1 2th 

Edition, C. D. S. Tomlin, Ed,, British Crop Protection Council, Famham, Suney, U.K., 
2000. 

Preferred conq)Ositions of this invention include as an oAict biologically active 
compound or agent insectiddes and acariddes inchiding pyreflbroids sudi as cypermethrin, 
35 cyhalofhrin, cyfluflirin, beta-cyfluthrin, esfenvalerate, fenvalerate and tralomethrin; 

carbamates sudi as fenothicarb, mefhomyi, oxamyl and fhiodicarb; neonicotinoids such as 
clofliianidin, imidacloprid and thiacloprid; neuronal sodium channel blockers such as 
indoxacarb; insectiddal macrocycUc lactones sudi as spinosad, abamectin, avermectin and 
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emamectin; Y-aminobutyiic add (GABA) antagonists such as CTdosul&n, ethipiole and 
fipronil; insecdddal ureas such as fhifmoxoron and trifhimuion; juvenile hormone mimics 
sudi as diofenolan and pyripioxyfen; pymetrozine; and amitraz. Preferred biological agents 
for mi'ying with Compounds of this invention include Bacillus thuringiensis and Bacillus 

5 thuringiensis delta endotoxin as well as naturally occurring and gmetically modified viral 
insectiddes including members of the &mily Baculoviridae as well as ^tomophagous fimgi. 

Most preferred mixtures useful in the compositions and methods of diis invmtion 
include a mixture of a compound of this invention with ^halotbiin; a mixture of a 
compound of tins invention with b^-cyflufhiin; a mixture of a compound of ^ invention 

10 with esfenvalerate; a mixture of a compound of this invention with methom;^; a mixture of a 
compound of this invration with imidacloprid; a mixture of a compound of this invention 
with tMacloprid; a mixture of a compound of this iny^ition with indoxacaib; amixtureof a 
compound of this invention witti abamectil^ a mixture of a compound of this invention with 
endosulfitn; a mixture of a compound of this invention with ethiprole; a mixture of a 

15 compound of this invmtion with fipronil; a mixture of a compound of this invention with 
flufenoxuron; a mixture of a compoxmd of this invention with pyriproxyfra; a mixture of a 
compound of this invention with pymetrozine; a mixture of a compound of tiiis invention 
with amitraz; a mixture of a compound of this invention with Bacillus thuringiensis and a 
mixture of a compound of this invention with Bacillus thuringiensis delta endotoxin. 

20 In certain instances, combinations with other invertebrate pest oonliol compounds or 

agents having a similar spectrum of control but a dififermt mode of action will be 
particularly advantageous for resistance management Thus, compositions and methods of 
the present invention can fiirther comprise a biologically effective amount of at least one 
other invertebrate pest control compound or agent having a similar spectrum of control but a 

25 different mode ofactionfix>mttie compounds of Reinvention. Contacting a plant 

genetically modified to express a plant protection compound (e.g^, protein) or the locus of 
title plant with a biologically effective amount of a compound of this invention can also 
provide a broader spectrum of plant protection and be advantageous for resistance 
management 

30 At least one invertebrate pest is controlled in agronomic and/or nonagronomic 

applications by applying one or more of the compounds or compositions of this invention, in 
a biologically effective amount, to tiie environment of tiie pest including the agronomic 
and/or nonagronomic locus of infestation, to the area to be protected, or direcfly on flie pest 
to be controlled. Thus, the present invention further comprises amelhod for the control of at 

35 least one ]nvertd>rate pest in an agronomic and/or a nonagronomic environmmt, comprising 
contading the invertebrate pest or its mvironment with a biologically effective amount of 
one or more of the compounds of the invention; or with a biologically effective amount of a 
conqiosition comprising at least one sudi compound; or with a biologically effective amount 
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of composition comptisiiig at least one sudi oonqxiund and a biologically effective amount 
of at least one ottier biologically active compoimd or agent Example of suitable 
compositions comprising at least one compound of Ihe invention and at least one other 
biologically active compound or agent include granular conqwsitions wherein flie other 
5 biologically active compound is presrat on tiie same granule as tiie compound of the 

invraition or on a granule separate ftom flie granule where the compound of this mvention is 
present 

A preferred method of contact is by spraying. Altanatively, a granular composition 
comprising a compound of the invention can be qtplied to tiie plant foliage or tiie soiL 

10 Compounds oflhisinvMtion are also effectively deUveredtinough plant X 

contacting tiie plant wilh a conqwsition comprising a oooqiound of this invaition applied as 
a soil dtaadi of a liquid formulation, a granular formulation to tiie soil, a nurse^ box 
treatment or a dip of transplants. Confounds are also effective by topical ^plication of a 
cranposition comprising a compound of this invention to flie locus of infestation. Other 

15 mefliods of contact indode ^Ucation of a conqjound or a composition of the invention by 
direct and residual sprays, aerial sprays, gels, seed coatings, microencapsulations, systemic 
iq>take, baits, eartags, boluses, foggers, fumigants, aerosols, dusts and many others. The 
compounds of this invention may also be impregnated into mataials for fabricating 
invertebrate control devices (e.g. insect netting). 

20 The compoimds of this invention can be incorporated mto baits fliat are consumed by 

the mv«rtd)rates or witiiin devices sudi as tn5>s and flie like. Granules or baits conqoising 
between 0.01-5% active mgredient, 0.05-10% moisture retailing agent(s) and 40-99% 
vegrtable flour are effective hi controlliig soil msects at very low qiplication rates, 
particularly at doses of active ingredient fliat are leflial by mgestion rather flian by dhect 

25 contact 

The compounds of fliis mvention can be q>plied in their pure state, but most often 
qiplication will be of a formulation comprising one or more compounds wifli suitable 
carriras, diluents, and surfectants and possibly m combination with a food dq)endmg on tiie 
contemplated end use. A preferred method of application involves spraying a watea: 
30 dispersion or refined oil solution of tiie compounds. Combmations witii spray oils, spray oil 
concentrations, spreader stickers, adjuvants, oflier solvents, and synagists sudi as pipeionyl 

butoxide oftrai enhance compound ^cacy. 

Therateof^Ucation required for effective control (Le. ••biologically effective 
amounf •) wiU depend <m such fect(OT as die qiedes of mva1d>rate to be controU^ 

35 pest's life cyde, life stage, its aze, location, time of year, host crop or animal, feeding 
bdiavior, mating behavior; ambiait moisture, temperature, and flie like. Under normal 
drcumstances, 85)pUcation rates of about 0.01 to 2 kg of active ingredient per hectare are 
suffideot to control pests in agronomic ecosystems, but as Uttle as 0.0001 kg/hectare may be 
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sufiGLdeDt or as much as 8 kg/hectaie may be required For nonagronomic applications, 
effective use rates will range from about 1 .0 to 50 mg/square meter but as litfle as 
0. 1 mg/square meter may be sufiBdent or as much as 1 50 mg/square meter may be required 
One skilled in the art can easily d^ermine the biologically eflfective amount necessary for 

5 the desired level of invertebrate pest control. 

The following TESTS demonstrate flie control efficacy of compounds of this invention 
on specific pests. "Control efficacy" represents inhibition of invertebrate pest development 
(including mortality) that causes significanfly reduced feeding. The pest control protection 
afforded by the compounds is not limited, however, to tiiese spedes. See Index Tables A 

10 and B for compound descriptions. The following abbreviations are used in the Index Tables 
whidi follow : t is tertiary, n is normal, i is iso, c is cydo, s is secondary, Me is methyl, 
Et is ethyl, Pr is propjd, /-Pr is isopropjd, Bu is butjd, n-butyl is butyl, ^-Bu is tertiary butjd. 
Hex is hexjd, c-Hex is cyclohexyl, OMe is methoxy, OEt is ethoxy, SMe is methylthio, 
SEt is ethylthio, CSSf is cyano, and NO2 is nitro. The abbreviation ''Ex." stands for 

15 **Example'* and is followed by a nuniber indicating in whidi example the compound is 
prq)ar6d. 
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BIOLOGICAL EXAMPLES OF THE INVENTION 

TESTA 

For evaluating control of diamondback moth {Plutella xylostella) the test unit consisted 
5 of a small open container with a 12-14-day-old radi^ plant inside. TMs was pre-infested 
with 10-15 neonate larvae on a piece of insect diet by use of a core sampler to remove a plug 
fiom a sheet of hardened insect diet having many larvae growing on it and transfer the plug 
containing larvae and diet to the test unit The larvae moved onto the test plant as Ihe diet 
plug dried out 

1 0 Test compounds were formulated using a solution containing 1 0% acetone, 90% water and 
300 ppm X-77® Spreader Lo-Foam Fonnula non-ionic surfectant containing 
alkyiarylpolyoxyefliylene, free fatty adds, glycols and isopropanol (Loveland Industries, Ina 
Greeley, Colorado, USA), unless otherwise indicated. The formulated con^)Ounds were 
applied in 1 mL of liquid thiou^ a SUJ2 atomizer nozzle with 1/8 JJ custom body (Spraying 

15 Systems Co, Wheaton, Illinois, USA) positioned 1 .27 cm (0.5 indies) above the top of each 
test unit All ejq)erimental compounds in these tests were sprayed at 250 ppm (or lower) and 
replicated three times. After spraying of flie formulated test compound, eadi test unit was 
aUowed to dry fori hour and then a black, screened c£9 was placed on top. Thetestunits 
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were held for 6 days in a growth chamber at 25 '^C and 70% relative himidi^. Plant feeding 
damage was thrai visually assessed based on foliage consumed. 

Of the con^)Ounds tested* the following pax)vided v&cy good to excell^ levels of plant 
protection (ratings of 0-1, 10% or less feeding damage): 1**, 7*** 8*** 126***, 127*** 
5 and 128***. 

TESTE 

For evaluating control of fall'aimywonn (Spodoptera Jhigiperdd) the t^ unit 
consisted of a small opra container with a 4-5-dayK)ld com (maize) plant inside. This was 
pie-infested (using a core sample) with 10-15 1-day-old larvae on a piece of insect diet 
1 0 Test compounds were formulated and sprayed at 250 ppm (or lower) as desadbed for 

TestA. The a{)plicationswrae replicated three times. After spraying, the test units WCTe 
maintained in a growth diamber and then visually rated as described for Test A. 

Of the compounds tested*, the following provided excellent levels of plant protection 
(10% or less feeding damage):!**, 6***. 7***, 8*** and 127***. 

15 TESTC 

For evaluating control of tobacco budwonn (Heliothis virescens) the test unit 
consisted ofasmaU open container with a 6--7 day old cotton plant insi^^ This was pre- 
infested (using a core sampler) with 8 2-day-^ld larvae on a piece of insect diet 

Test compounds wore formulated and sprayed at 250 ppm (or lower) as described for 
20 TestA. The applications were repUcated three times. After spraying, the test units were 
maintained in a growth chamber and then visually rated as described for Test A. 

Of the compounds tested*, the following provided very good to excellait levels of 
plant protection (20% or less feeding damage): 7*** and 8***. 

TESTD 

25 For evaluating control of beet armyworm {Spodoptera exigua) the test unit consisted 

of a small open container with a 4-5-day-old com plant inside. This was pre-infested (using 
a core sampler) with 10-15 1-day-old larvae on a piece of insect diet 

Test compounds were formulated and sprayed at 250 ppm (or lower) as described for 
TestA. The applications were rq>licated three times. After spraying, the test units were 
3 0 maintained in a growth diamber and then visually rated as described for Test A. 

Of the compounds tested*, the following provided very good to excellent levels of 
plant protection (20% or less feeding damage): 7***. 

TESTE 

As an alternative to evaluate control of fell armyworm (Spodopterafingiperda) the test 
35 unit consisted of amicrotitCTplate filled witii 175 of lepidopteran soy wheat gam diet 
Each well was treated with 25 nL of a 1050 \iM (or lower) ^erimental compound, 
formulated in 75/25 acetone^water. Followmg chemical a^jplication, flie plates were dried in 
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a ventilated enclosure for 24 hours. Following tiie 24 hour drying period, the plates were 
infested with fell aimywonn egg and then sealed Test units were th«i stored for 6 days at 
2TC (day) 70% relative humidity. Activity was assessed based on insect kill. 

Of the compounds tested, the following provided very good to excellent levds of fell 
5 armywonn control (90% or more of Uve insect killed ): 10, 1 1, 12, 13, 14, 15, 17, 19, 20, 22, 
26, 27, 28, 29, 31, 32, 34, 44, 64, 69, 91, 94, 99, 100, 114, 115, 120 and 121. 



10 



^Compounds 9 through 125 of Index Table B were not evaluated in this test 
♦♦Tested at 250 ppm. 

♦♦♦Tested at 50 ppm. 
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CLAIMS 

What is claimed is: 

1 . A compound of Fonnula I, an JNT-oxide or a salt thereof 



5 wherein: 

AisOorS; 

B is a pheayl ling or a pyridine ring, each ling substi^tuted with 1 toSR^; 
J is a pyrazole or a pyrrole hetecocyclic ring system selected fiom the group consisting 
of J-1, J-2, J-3, M, J-5 and J-6; 





and 




10 I 

Rl is H; or Ci-Cg alkyl, C2-C6 aDcen^ C2-C5 alkynyl or C3-C6 cycloaBcyl each 
optionally substituted with one or more substituents selected from the groTq> 
consisting of halogen, CN, NO2, hydroxy, C1-C4 alkoxy, C1-C4 alkyithio, C1-C4 
alkylsulfinjd, C1-C4 alkyisulfbnyl, C2-C4 alkoxycarbonjd, C1-C4 alks^amino, 
15 C2-C8 dialkyiamino and C^-C^ cycloidkylamino; or 

Rl is C2-C6 aUq^carbonjd, C2-C6 alkoxycarbonyi, €2-^6 alfcjdaminocaibon^i, or 

Cj-Cg dialkylaminocaifoon^d; 
each R2 is independently selected fiom flie groiq> conasting of H, Ci-C$ allgd, C2"C6 " 
alkenyl, C^Cs alkynjd, C3-C6 cydoalkyl, C1-C5 haloalkyi, C2-C6 haloalkenyl, 
20 C2-^6Jjal<>a'^3^<^-C6lial<M^loalkyi,C2-<34cyanoalk^ 
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piperidine, C1-C4 alkoxy, C1-C4 haloalkoxy, C1-C4 alkyiliiio, C1-C4 
alkyisulfinj^ C1-C4 alkyisulfonyl, C1-C4 haloalkjithio, C1-C4 haloalkjdsulfinjd, 
C1-C4 haloalkjdsulfen^ C1-C4 all^lainino, C2-C8 dialkyiamino, C3-C5 
cycloalkylamino; or 

eadi R2 is ind^endCTtly selected ftom the group consisting of a phenyi, benzjd or 
pheaioxy ring, eadi ring optionally substituted with one or more substituenls 
selected firom flie group consisting of C1-C4 alkyl, C2-C4 alkoijd, C2-C4 aDqmyl, 
C3-C5 cycloalkjd, C1-C4 haloalkyl, C2-C4 haloalkenyl, C2-C4 haloalkynji, C3- 
C5 halocydoalkyl, halogen, CN, NO2, C1-C4 alkoxy, C1-C4 haloallroxy, C1-C4 
alk^thio, C1-C4 aHqrlsulfinjd, C1-C4 aDc^sulfonyl, C1-C4 alkylamino, C2-C8 
dialkyianiino, C3-C5 cycloalkylaniino, C4-C7 (al]Ql)cycloalkylaniino, C2-C6 
alkoxycaibon^ C2-C6 aUqtooinocaibon;^ and C^-Cg dialkylaminocaibon^d; 



eadi R6, R^* and R^ is independently selected from the group consisting of H, Cj-Cg 
alkyl, C3-C6 cycloalkyl, C1-C5 haloalkyl, halogen, CN, C1-C4 alkoxy, C1-C4 
alkylthio, C1-C4 haloalkoxy, and C1-C4 haloalkylthio; and 

R8 is H, Ci-Cg alkyl, Ci-Cg haloalkyl, C3-C6 alkenyl, C^-C^ haloalkaiyl, C3-C6 
alkynyi, C3-C6 haloalkynyl, or C1-C4 haloalkoxy. 

2. The conqraund of Claim 1 wheran 
JisJ-l,J-2,Jr3,orJ-6. 

3. TbeconqK>undofClaim2wha:ein: 
AisO; 

Rl is H; 

from 1 to 3 R2 gcoxcps are other flian H and are indq>enden1iy selected from the group 
consisting of Ci-Cg alkyl, C1-C5 haloalkyl, C2-C4 cyanoalkyl, halogen, CN, 
NO2, piperidine, C1-C4 alkoxy, C1-C4 haloalkoxy, C2-C4 alkoxycaibonyl, C1-C4 
alkylthio, C1-C4 allgdsulfinji, C1-C4 alkjdsulfonji, C1-C4 haloallqrllhio, C1-C4 
haloalkylsulfinyl and C1-C4 haloalkylsulfon^; and 

at least one R^ as defined immediately above is ortho to the NRlC(=A)J moiety. 

4. The compound of Claim 3 whraein two R^ are orOio to flic NRlC(=A)J moiety. 
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5. The compound of Claim 3 wherem 

R6 is H, C1-C4 alkji, C1-C4 haloalkyi, halogen or CN; and 

R7 is H, CH3, CF3, CH2CF3, CHF2, CM:3i2CF3, OCHF2 or halogen. 

6. The oompound of Claim S wherein: 
JisJ-1; 

is Q or Br; and 
R7 is halogen, OCH2CF3, OCHF2 or CF3. . 

7. The compound of Claim 5 wherdn: 
JisJ-2; 

R6 is CI or Br, and 
R8isCH2CF3orCHF2. 

8. The compound of Claim 5 wherein: 
J is J-3; 

R6 is CI or Br, and 
RSisCH2CF3 0rCHF2. 

9. The compound of Qaim 5 wherein: 
JisJ-5; 

R6 is CI or Br, and 
R8isCH2CF3orCHF2. 

1 0. The compound of Claim 5 wh^ein: 
Jis J-6; 

R^ is CI or Br, and 
R8isCH2CF3orCHF2. 

11. A composition comprising: at least one compound of Qaim 1 ; and at least one 
additional component selected from the group consisting of a surj&ctant, a solid 
diluent and aliquid diluent 

12. The composition of Claim 1 1 further comprising at least one other biologically 
active compound or agent 

13. A method for controlling at least one inverteixrate pest comprising: contacting the 
invertebrate pest or its environment witii a biologically effective anK>unt of at 
least one compound of Claim 1 or with a biolo^cally effective amoimt of a 
composition of Claim 11. 

14. The method of Qaim 13 wherein the composition furtha: comprises a 
biologically effective amount of at least one other biologically active compound 
or agent for controlling invertebrate pests. 
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